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LASSIFICATION, as Dr. Elliott Coues has well said, is a natural 
function of ‘‘the mind which always strives to make orderly dis- 
position of its knowledge and so to discover the reciprocal relations 
and interdependences of the things it knows. Classification presup- 
poses that there do exist such relations, according to which we may 
arrange objects in the manner which facilitates their comprehension, 
by bringing together what is like and separating what is unlike; and 
that such relations are the result of fixed, inevitable laws. It is, there- 
fore, Taxonomy (rtd&cc, array; poyoc, law) or the rational, lawful dis- 
position of observed facts.’’ 

A perfect taxonomy is one which would perfectly express all the facts 
in the evolution and development of the various forms. It would be 
based on morphology, the consideration of structure and form inde- 
pendent of adaptive, or physiological, or environmental modifications. 
It would regard those characters as most important which had existed 
longest unchanged in the history of the species or type, thus consider- 
ing all knowledge derived from paleontology. It would regard as of 
minor importance those traits which had risen recently in response to 
natural selection or to the forced alteration through pressure of environ- 
ment, while fundamental alterations as they appear one after another 
in geologic time would make the basal characters of corresponding 
groups in taxonomy. In greater or less degree, the life history of the 
individual, through the operation of the law of heredity, repeats the 
actual history of the group to which the individual belongs. For this 
reason the characters appearing first in the individual are likely to 
have greatest importance in classification. 











POPULAR SCIENCE MONTHLY. 





In a perfect taxonomy, or natural system of classification, animals 
would not be divided into groups nor ranged in linear series. We 
should imagine a series variously and divergently branched, with each 
group at its earlier or lower end passing insensibly into the main or 
primitive stock. A very little alteration now and then in some struc- 
ture is epoch-making and paves the way through specialization to a new 
class or order. But each class or order through its lowest types is inter- 
tangled with some earlier and otherwise diverging group. A sound 
system of taxonomy of fishes should be an exact reflex of the history 
of their evolution. But in the limitations of book making, this tran- 
script must be made on a flat page, in linear series, while for centuries 
and perhaps forever whole chapters must be left vacant and others 
dotted everywhere with marks of doubt. For science demands that 
positive assertion should not go where certainty can not follow. 

A perfect taxonomy of fishes would be only possible through the 
study, by some Artedi, Miiller, Cuvier, Agassiz, Gill or Traquair, of 
all the structures of all the fishes which have ever lived. There are 
many fishes now living in the sea which are not yet known to any nat- 
uralist. Many others are known to one or two, but not yet accessible to 
those in other continents. Many are known externally from specimens 
in bottles, or drawings in books, but have not been studied thoroughly 
by any one, and the vast multitude even of the species have perished 
in Paleozoic, Mesozoic and Tertiary seas, without leaving a tooth or 
bone or fin behind them. With all this goes human fallibility, the 
marring of our records, such as they are, by carelessness, prejudice, 
dependerice and error. Chief among these are the constant mistakes of 
analogy for homology, and the inability of men to trust their own eyes 
as against the opinion of the greater men who have had to form their 
opinions before all the evidence was in. 

The result is, again to quote from Dr. Coues: 

That the natural classification, like the elixir of life or the philosopher’s 
stone, is a goal far distant. 

It is obvious that fishes, like other animals, may be classified in num- 
berless ways, and, as a matter of fact, by many different men they have 
been classified in all sorts of fashions. 

Systems have been based on this or that set of characters, and erected from 
this or that preconception in the mind of the systematist. ... The mental 
point of view was that every species of bird (or of fish) was a separate creation, 
and as much of a fixture in nature’s museum as any specimen in a naturalist’s 
cabinet. Crops of classifications have been sown in the fruitful soil of such 
blind error, but no lasting harvest has been reaped. . . . The genius of modern 
taxonomy seems to be so certainly right, to be tending so surely, even if slowly 
in the direction of the desired consummation, that all differences of opinion, 


we hope, will soon be settled, and defect of knowledge, no perversity of mind 
will be the only obstacle in the way of success. The taxonomic goal is not 
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now to find the way in which birds (or other animals) may be most conveniently 
arranged, but to discover their pedigree, and so construct their family tree. 
Such a genealogical table or phylum (Aidgov, tribe, race, stock) as it is called, 
is rightly considered the only sound basis of taxonomy. In attempting this end, 
we proceed upon the belief ... that all birds, like all other animals and 
plants, are related to each other genetically, as offsprings are to parents; and 
that to discover their genetic relationships is to bring out their true affinities— 
in other words, to reconstruct the actual taxonomy of nature. In this view 
there can be but one ‘natural’ classification, to the perfecting of which all 
increase in our knowledge of the structure of birds infallibly and inevitably 
tends. The classification now in use, or coming into use, is the result of our 
best endeavors to accomplish this purpose, and represents what approach we 
have made to this end. It is one of the great corollaries of that theorem of 
Evolution which most naturalists are satisfied has been demonstrated. It is 
necessarily a— 

Morphological Classification; that is, one based solely on consideration of 
structure or form (uogp#, morphe, form) ; and for the following reasons: Every 
offspring tends to take on precisely the structure or form of its parents, as its 
natural physical heritage; and the principle involved, or the law of heredity, 
would, if nothing interfered, keep the descendants perfectly true to the phys- 
ical characters of their progenitors; they would breed true and be exactly alike. 
But counter influences are incessantly operative, in consequence of constantly 
varying external conditions of environment; the plasticity of organization of 
all creatures rendering them more or less susceptible of modification by such 
means, they become unlike their ancestors in various ways and to different de- 
grees. On a large scale is thus accomplished, by natural selection and other 
natural agencies, just what man does in a small way in producing and main- 
taining different breeds of domestic animals. Obviously amidst such ceaselessly 
shifting scenes, degrees of likeness or unlikeness of physical structure indicate 
with the greatest exactitude the nearness or remoteness of organisms in kinship. 
Morphological characters derived from examination of structure are therefore 
the surest guides we can have to the blood-relationships we desire to establish; 
and such relationships are the ‘ natural affinities’ which all classification aims 
to discover and formulate. (Coues.) 


A few terms in general use may receive a moment’s discussion. A 
type or group is said to be specialized when it has a relatively large 
number of peculiarities, or when some one peculiarity is carried to an 
extreme. A sculpin is a specialized fish, having many unusual phases 
of development, as is also a sword-fish, which has-a highly peculiar 
structure of the snout. A generalized type is one with fewer peculiari- 
ties, as the herring in comparison with the sculpin. In the process of 
evolution, generalized types usually give place to specialized ones. Gen- 
eralized types are therefore as a rule archaic types. 

The terms high and low are also relative; a high type being one 
with varied structure and functions. Low types may be primitively 
generalized, as the lancelet in comparison with all other fishes, or the 
herring in comparison with the perch; or they may be due to degrada- 
tion, a loss of structures which have been elaborately specialized in 
their ancestry. 
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The sea-snail (Liparis), an ally of the sculpin, with scales lost and 
fins deteriorated, is an example of a low type which is specialized as 
well as degraded. 

In the earlier history of ichthyology, much confusion resulted from 
the misconception of the terms ‘high’ and ‘low.’ Because sharks ap- 
peared earlier than bony fishes, it was assumed that they should be 
lower than any of their subsequent descendants. That the brain and 
muscular system in sharks was more highly developed than in most 
bony fishes seemed also certain. Therefore, it was thought that the 
Teleost series could not have had a common origin with the series of 
sharks. It is now understood that evolution means chiefly adaptation, 
and adaptation among fishes is almost as often degradation as advance. 
The bony fish is adapted to its mode of life, and to that end it is 
specialized in fin and skeleton rather than in brain and nerves as com- 
pared with its ancestors. All degeneration is associated with special- 
ization. The degeneration of the blind fish is a specialization for better 
adaptation to life in the darkness of caves; the degeneration of the 
deep-sea fish meets the demands of the depths; the degeneration of 
the globe fish means the sinking of one line of functions in the extension 
of some other. 

Referring to his own work on the fossil fishes in the early forties, 
Professor Agassiz once said to the writer: 

At that time I was on the verge of anticipating the views of Darwin, but it 


seemed to me that the facts were contrary to the theories of evolution; we 
had the highest fishes first. 


This statement leads us to consider what is meant by ‘high’ and 
‘low.’ Undoubtedly the sharks are higher than the bony fishes in the 
sense of being nearer to the higher vertebrates. In brain, muscle, teeth 
and reproductive structures, they are also more highly developed. In 
all skeletal and cranial characters the sharks stand distinctly lower. 
But the essential fact, so far as evolution is concerned, is not that the 
sharks are high or low. They are in almost all respects distinctly 
generalized and primitive. The bony fishes are specialized in various 
ways through adaptation to the various modes of life they lead. Much 
of this specialization involves corresponding degeneration of organs 
whose functions have ceased to be important. As a broad proposition, 
it is not true that ‘we had our highest fishes first,’ for in a complete 
definition of ‘high’ and ‘low,’ the specialized perch or bass stands 
higher. But whether true or not, it does not touch the question of evo- 
lution which is throughout a process of adaptation te conditions of life. 

In another essay, Dr. Coues has compared species of animals to ‘‘the 
twigs of a tree separated from the parent stem. We name and arrange 
them arbitrarily in default of a means of reconstructing the whole tree 
according to nature’s ramifications.’’ 
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If one had a tree, all in fragments, pieces of twig and stem, some 
of them lost, some destroyed, and some not yet separated from the mass 
not yet picked over, and wished to place each part where he could find 
it, he would be forced to adopt some system of natural classification. 
In such a scheme he would lay those parts together which grew from 
the same branch. If he were compelled to arrange all the fragments 
in a linear series, he would place together those of one branch, and 
when these were finished, he would begin with another. If all this 
were a matter of great importance, extending over years or over many 
lifetimes, with many errors to be made and corrected, a set of names 
would be adopted—for the main trunk, for the chief branches, the lesser 
branches, and on down to the twigs and buds. 

A task of this sort on a world-wide scale is the problem of systematic 
zoology. There is reason to believe that all animals and plants sprang 
from a single stock. There is reasonable.certainty that all vertebrate 
animals are derived from a single origin. These vertebrate animals 
stand related to each other, like the twigs of a gigantic tree, the lower- 
most branches are the aquatic forms to which we give the name of fishes, 
with their still more primitive fish-like relatives. 

The aquatic vertebrates, reasonably called by the names of fishes, 
constitute about three classes, or larger lines of descent. There are 
lampreys, sharks and true fishes. If we include the extinct forms, we 
may perhaps add two more, but this is uncertain, while below the fishes 
are the protochordate classes of Enteropneustans, Tunicates and Lan- 
celets, which stand nearer to fishes than to anything else. Each of 
these groups differs from the others in varying degree. 

Each of these again is composed of minor divisions called orders, 
each containing many species. The different species, or ultimate kinds 
of animals are again grouped in genera. A genus is an assemblage of 
closely related species grouped around a central species as type. The 
type of a genus is, in common usage, that species with which the name 
of the genus was first associated. The name of the genus, as a noun, 
taken with that of the species, which is an adjective in signification, 
if not in form, constitutes the scientific name of the species. Thus 
Petromyzon is the genus of the common large lamprey; marinus is its 
species, and the scientific name of the species is Petromyzon marinus. 
Petromyzon means stone-sucker; marinus of the sea; thus distinguish- 
ing it from a species called fluviatilis, of the river. 

In like fashion all animals and plants are named in scientific 
record or taxonomy. 

A family in zoology is an assemblage of related genera. The 
name of a family, for convenience, always ends in the patronymic ida, 
and it is always derived from the leading genus, that is, the one best 
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known or earliest studied. Thus all lampreys constitute the family 
Petromyzonide. 

An order may contain one or more families. An order is a division 
of a larger group; a family, an assemblage of related smaller groups. 
Intermediate groups are often recognized by the prefixes sub or super. 
A subgenus is a division of a genus. A subspecies is a geographic race 
or variation within a species; a superfamily, a group of allied families. 

Binominal nomenclature, or the use of the name of genus and 
species as a scientific name was introduced into science as a systematic 
method by Linneus. In the tenth edition of his ‘Systema Nature’ 
published in 1758, this method was first consistently applied to animals. 
By common consent, the scientific naming of animals begins with this 
year, and no account is taken of names given earlier, as these are, ex- 
cept by accident, never binomial. Those authors who wrote before 
the adoption of the rule of binomials and those who neglected it are 
alike ruled out of court. The idea of genus and species was well under- 
stood before Linnzus, but the specific name used was not one word 
but a descriptive phrase, and this phrase was changed at the whim of 
the different authors. Examples of such names are these of the West 
Indian trunk-fish, or Cuckold: Ostracion tricornis of Linneus. Lister 
refers to a specimen in 1686 as Piscis triangularis capiti cornutis cui 
e media cauda cutanea oculeus longus erigitus. This Aretdi alters in 
1738 to Ostracion triangulatus aculeis duobus in capiti et unico longioro 
superne ad caudam. ‘This is more accurately descriptive and it recog- 
nizes the existence of a generic type, Ostracion, or trunk fish, to cover 
all similar fishes. French writers transformed this into various 
phrases beginning: Coffre triangulaire a trois cornes or some similar 
descriptive epithet, and in English or German it was likely to wander 
still farther from the original. But Linneus condenses it all in the 
word tricornis, which although not fully descriptive, is still a name 
which all future observers can use and recognize. 

It is true that common consent fixes the date of the beginning of 
nomenclature at 1758, but to this there are many exceptions. Some 
writers date genera from the first recognition of a collective idea under 
a single name. Others follow even species back through the occasional 
accidental binomials. Most British writers have chosen the final and 
completed edition of the ‘Systema Nature,’ the last work of Linnzus’ 
hand in 1766, in preference to the earlier volume. But all things con- 
sidered, justice and convenience alike seem best served by the use of 
the edition of 1758. 

Synonymy is the record of the names applied at different times to 
the same group or species. With characteristic pungency Dr. Coues 
defines synonymy as ‘a burden and a disgrace to science.’ It has been 
found that the only way to prevent utter confusion is to use for each 


x 
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genus or species the first name applied to it and no other. The first 
name, once properly given is sacred because it is the right name. All 
other later names, whatever their appropriateness in meaning, are 
wrong names in taxonomy. In science, of necessity, a name is a name 
without any necessary signification. For this reason and for the further 
avoidance of confusion, it should remain as it was originally spelled by 
the author, obvious misprints aside, regardless of all possible errors in 
classical form or meaning. This rule is now generally adopted in 
America, because attempts at classical purism have simply produced 
confusion. The names in use are properly written in Latin or in 
latinized Greek, the Greek forms being usually preferred as generic 
names, the Latin adjectives for names of species. Many species are 
named in honor of individuals, these names bearing usually the termina- 
tion of the Latin genitive, as Sebastodes gilli, Liparis agassizi. In 
recent custom all specific names in zoology are written with the small 
initial; all generic names with the capital. 

One class of exceptions must be made to the law of priority. No 
generic name can be used twice among animals, and no specific name 
twice in the same genus. Thus the name Diabasis has to be set aside 
in favor of the next name, Hamulon, because Diabasis was earlier 
' used for a genus of beetles. The specific name, Pristipoma humile, is 
abandoned, because there was already a humile in the genus Pristipoma. 

In the system of Linneus, a genus corresponded roughly to the 
modern conception of a family. Most of the primitive genera con- 
tained a great variety of forms, as well as usually some species be- 
longing to other groups dissociated from their real relationships. 

As greater numbers of species have become known, the earlier genera 
have undergone subdivision until in the modern systems almost any 
structural character not subject to intergradation and capable of exact 
definition is held to distinguish a genus. As the views of the value of 
characters are undergoing constant change, and as different writers look 
upon them from different points of view, or with different ideas of 
convenience, we must have constant changes in the boundaries of gen- 
era. This brings constant changes in the scientific names, although the 
same specific name should be used whatever the generic name to which 
it may be attached. We may illustrate these changes and the ‘burden 
of synonymy’ as well by a concrete example. The horned trunk-fish or 
cuckold of the West Indies was first recorded by Lister in 1686 in the 
descriptive phrase above quoted. Artedi in 1738 recognized that it 
belonged with other trunk-fishes in a group he called Ostracion treating 
the word as a Latin masculine although derived from a Greek neuter 
diminutive (¢éertpaxiov, a small box). This, to be strictly classic, he 
should have written Ostracium, but he preferred a partly Greek form 
to the Latin one. In the Nagg’s Head Inn in London, Artedi saw a 
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trunk-fish he thought different, having two spines on the tail, while 
Lister’s figure seemed to show one spine above it. This Nagg’s Head 
specimen Artedi called Ostracion triangulabus duobus aculeis in fronte 
et totidem in imo ventre subcaudalesque binis.’’ 

Next came Linnzus, 1758, who named Lister’s figure and the species 
it represented Ostracion tricornis, which should in strictness have been 
Ostracion tricorne, as éotpaxiov, is a neuter diminutive. The Nagg’s 
Head fish he named Ostracion quadricornis. The right name is Ostra- 
cion tricornis, because the name tricornis stands first on the page; but 
Ostracion quadricornis has been most used by subsequent authors, it 
being nearer correct as a descriptive phrase. 

In 1798, Lacépéde changed the name of Lister’s fish to Ostracion 
listeri, a needless alteration which could only make confusion. 

In 1818, Professor Mitchill, receiving a specimen from below New 
Orleans, thought it different from tricornis and quadricornis and called 
it Ostracion sex-cornutus. Hollard in 1857 named a specimen Ostracion 
maculatus, and at about the same time Bleeker named two others from 
Africa which seem to be the same thing, Ostracion guineensis and 
Ostracion gronovit. Lastly Poey calls a specimen from Cuba Acanthos- 
tracion polygonius, thinking it different from all the rest, which it may 
be, though the chances are to the contrary. 

This brings up the question of the generic name. Among trunk- 
fishes there are four-angled and three-angled kinds, and in each form 
species with and without horns and spines. The original Ostracion of 
Linneus we may interpret as being based on Ostracion cubicus of the 
coasts of Asia. This we call the type species of the genus, as the Nagg’s 
Head specimen of Artedi was the type specimen of the species quadri- 
cornis, or the one that was used for Lister’s figure, the type specimen 
of tricornis. 

Cubicus is a four-angled species, and when the trunk-fishes were 
regarded as a family, Ostraciide, the three-angled ones, were set off as 
a separate genus. For these forms two names were offered, both by 
Swainson in 1839. For trigonus, a species without horns before the 
eyes, he gave the name Lactophrys, and for triqueter, a species without 
spines anywhere, the name of Rhinesomus. Several recent American 
authors have placed the three-cornered species, which are all American, 
in one genus, which must therefore be called Lactophrys. Of this name 
Rhinesomus is a synonym, and our species should stand as Lactophrys 
tricornis. The fact that Lactophrys, as a word (from Latin lactus, 
smooth, Greek <égpis, eyebrow; or else from lactoria, a milk cow 
and ¢égpés) is either meaningless or incorrect makes no difference with 
the necessity for its use. 

In 1862, Bleeker undertook to divide these fishes differently. 
Placing all the hornless species, whether three-angled or four-angled in 
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Ostracion, he proposed the name Acanthostracion, for the species with 
horns, tricornis being the type. But Acanthostracion has not been 
usually adopted except as the name of a section under Lactophrys. The 
three-angled American species are usually set apart from the four- 
angled species of Asia, and our cuckold is called Lactophrys tricornis. 
But it may be with perfect correctness called Ostracion tricorne in the 
spirit called conservative. Or with the radical systematists we may 
accept the finer definition and again correctly call it Acanthostracion 
tricorne. But to call it guadricornis, or listeri, or maculatus, with any 
generic name, whatever, would be to violate the law of priority. 

By trinomial nomenciature we mean the use of a second, subordi- 
nate specific name to designate a geographic subspecies, variety or other 
intergrading race. Thus Salmo clarki virginalis indicates the variety 
of Clark’s trout, or the cut-throat trout, found in the lakes and streams 
of the Great Basin of Utah, as distinguished from the genuine Salmo 
clarku of the Columbia. 

Trinomials are not much used among fishes, as we are not yet able 
to give most of these local forms correct and adequate definitions such 
as is awarded to similar variations among birds and mammals. Some 
of these forms will turn out to be real species, while others represent 
‘slight individual variations. It will take long study of much material 
to define these two sorts of subspecies and to separate one from the 
other. It is easier to preserve and to study birds than fishes and more 
people are engaged in it. For this reason the fine discrimination of 
variant forms has been possible much earlier in ornithology than in 
ichthyology. 
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STAGES OF VITAL MOTION. 


By O. F. COOK, 
U. 8. DEPARTMENT OF AGRICULTURE. 


i laggy’ the organic universe moves, all evolutionists believe; but the 
opinion is still prevalent that species change only as the result 
of external influences, and that evolution is thus a merely passive 
process, a biological malleability or plasticity. What have been termed 
static theories of evolution are based on this bald assumption that 
species are normally in a state of rest or constancy, a notion contra- 
dicted by every pertinent fact. Motion in the biological field is, in- 
deed, more obvious than in astronomy, since every separate group of 
organisms becomes different from its relatives, quite independent of 
external conditions, except as these may influence the direction of 
progressive change. 

Adaptation and Environment. 

No direct and causal connection between environment and genetic 
variation has been demonstrated, in spite of many assertions and 
theories. It is axiomatic that evolving organisms must vary from 
where they are, or in characters they already possess; and as continued 
existence presupposes adaptation to environment, variations often 
strengthen adaptations, especially since characters favoring the geo- 
graphical-and numerical increase of the species are likewise best fitted 
for distribution inside the species. In this way it is possible to under- 
stand adaptations without the inheritance of ‘acquired’ characters 
impressed upon the organism by the environment. Under the static 
assumption that species normally maintain a stable average each specific 
difference needs a separate explanation as the result of an external in- 
fluence, and the preservation of each new variation must be supposed 
to require the segregation of a new species. To make place for the 
modified progeny and protect it against admixture it was thought 
necessary that the parental type be eliminated, a method gratuitously 
sanguinary and wasteful, since the new character can be much more 
rapidly propagated by grafting it into the old species than by found- 
ing a new species with a single ancestor—a suggestion often quite 
impracticable. In contrast with the infinite complexity of this theory 
is the general explanation afforded by the recognition of biological 
motion, through which species achieve adaptation because they are 
able to put forth variations in the necessary directions; not because 
environment causes the variations, nor because the variants are isolated 
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from their unimproved relatives. Variation is not a consequence of 
adaptation; adaptation is a result of variation.* 

Heredity and variation are not two opposing forces, the one tend- 
ing to preserve and the other to destroy the specific type; they are 
two closely adjacent aspects of the single process of organic succession. 
The permanence of types is not secured by stable or unchanging char- 
acters, but by individual diversity or inconstancy, and the consequent 
power to move in advantageous directions. Organisms are so consti- 
tuted that the persistent repetition of the same form or character com- 
plex is not possible; the supposition of a non-progressive heredity 
comes from the pre-evolutionary period. Heredity does not oppose 
variation ; evolution is the inheritance of variations, facilitated by cross- 
fertilization. The causes of variations are also the causes of the ac- 
cumulation of variations, and of the resulting diversity of species. 
Variation and cross-fertilization are the means, while selection and 
isolation are the incidents, of a contifuous organic motion. Species 
are not normally at rest, nor are their motions predetermined by ex- 
ternal forces or by internal mechanisms; they are not compelled in 
one direction, but must move in some direction, as variation and en- 
vironment permit. 


The Accumulation of Variations. 


Static theories are further inadequate because they neglect the fact 
that change or biological motion is necessary to maintain the vigor and 
efficiency of the organism. A kinetic theory,t on the other hand, 
recognizes such motion as normal, and as facilitated by cross-breeding, 
instead of being hindered. In whatever environment and however 
propagated, organisms of all types and all categories of complexity are 
changing or evolving, though with unequal rapidity. Organisms mul- 
tiplied asexually and thus connected only in simple or linear series 
make slow progress in comparison with groups in which variations can 
be distributed through cross-fertilization. The more complex the or- 
ganic structure the greater the necessity that it be supported, as it 
were, by many diverse, intergrafting lines of descent. The reasons for 
this have not been explained, but for purposes of expression it may be 
ascribed to a special property or requirement called symbasis,} served at 





* Reactions to environment are often termed ‘adaptations,’ but the word 
in this sense is without evolutionary significance because it has not been shown 
that any non-congenital variation is hereditary. 

+‘A Kinetic Theory of Evolution,’ Science, N. 8., XIII., 969, June 21, 
1901; ‘ Kinetic Evolution in Man,’ Science, N. 8., XV., 927, June 13, 1902. 

t Symbasis signifies etymologically a moving or standing with or together. 
The similarity of the word to symbiosis is perhaps objectionable, but may assist 
in the appreciation of the distinction between static and kinetic views. Sym- 
biosis means the living together of different species of organisms on terms of 
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“once by variation and by cross-fertilization. To what peculiarities of 
substance or structure symbasis is due we have as yet no intimation, but 
the same might have been said of gravitation and many other proper- 
ties of matter for which names have proved useful, as well as of growth, 
irritability, and similarly unexplained attributes of protoplasm. 

Variations do not appear and are not selected or accumulated merely 
because of their usefulness or desirability with reference to environment, 
but useless or even injurious characters may be adopted as a means of 
evolutionary movement.* Specialization in the sense of extreme ac- 
centuation of characters is often harmful and therefore not to be 
ascribed to adaptation. The influence of natural selection increases 
with the nicety of adjustment already attained, or as the range of 
permissible variation is narrowed. Adaptive specializations also com- 
monly imply a narrow dependence on external conditions, and thus 
give no assurance of permanence for the type; they are more common 
on the side-twigs of life than on the main branches. Evolution is both 
accelerated and retarded by narrow selection or segregation ; accelerated 
if the motion be estimated on the basis of a single character; retarded 
if the organism be viewed as a whole. Normal evolutionary progress 
does not go forward on the line of a single character, but requires the 
accumulation of many variations to maintain the structural coordina- 
tion and functional cooperation of parts. External modifications re- 
quire less coordination than internal, and are often exaggerated far 
beyond the requirements of use, and beyond the limits of develop- 
mental welfare. + 

Organic change and diversity inside the species are necessary and 
universal, but species and higher organic groups decline and become 
extinct if their variations become limited to non functional parts and 
do not provide, as it were, the facilities by which adjustment to chan- 
ging environment may be maintained. Nevertheless, fitness for the 
environment is only one aspect of the evolutionary problem; adapta- 
tion is an incident and not a cause of evolutionary progress. Results 
commonly ascribed to selection are due to the normal motion of organic 
groups. Environment, including natural selection, segregation, isola- 





mutual advantage. Symbasis refers to the fact that organisms exist and make 
normal evolutionary progress together or in groups commonly called species 
rather than in simple or narrow lines of succession. 

*In Professor Baldwin’s most recent and plausible improvement of the 
static theory the preservation of new characters seems still to be ascribed 
solely to natural selection. (‘Development and Evolution,’ p. 156, New York, 
1902.) 

t ‘ The Origin and Significance of Spines: A Study in Evolution, by Charles 
Emerson Beecher, Am. Jour. Sci., VI., 1-120, 125-136, 249-268, 329-359, 1898. 
I am indebted to Mr. Charles Schuchert, of the U. S. National Museum, for 
bringing this able paper to my attention. 
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tion and other aspects, is a negative and not a positive factor in evolu- 
tion. Instead of causing biological motion, environment is able only 
to influence its direction by presenting obstacles to some tendencies of 
variation while permitting others to go forward.* 


Potential Characters. 


This separation of evolution from environment is not lessened by 
the fact that environment frequently determines the existence or degree 
of expression of characters. The absence of a substance necessary to 
the formation of a certain color or pigment prevents its formation, as 
may also the absence of the heat or sunlight necessary for its elabora- 
tion. To expect that external conditions should not influence organ- 
isms would be to ignore the fact that they grow by what they take in 
from the outside, and can not build without materials. By being 
placed under different conditions two individuals can be rendered far 
more different than they otherwise would have been, but to call these 
differences ‘variations’ and then to generalize that variations are caused 
by environment is simply the old-fashioned fallacy of the undistributed 
middle.t There is not the slightest probability that the causes which 
make related organisms different under different conditions are those 
which make organisms of common origin different under the same 
conditions. In his paper on ‘Nutrition and Selection’ Professor 
De Vries shows that one of the variations of the poppy depends for 
the degree of its manifestation upon the abundance of food, or is 
correlated with vegetative vigor. This does not justify, however, Pro- 
fessor De Vries’ inference that all characters are so correlated; and 
that the dependence was not absolute, even in the instance described, 
was shown when a reversal of cultural methods did not eradicate the 
character. The same reasoning applied to the human species would 
discover that some. characters appear only among well-fed people, and 
that such characters are hereditary and persistent, but we are not 
compelled on this account to infer that all the differences now existing 
among us have arisen through over-eating. 

Unsuspected differences or powers of variation sometimes appear 
under new environments, but it has not been shown that such poten- 
tial or latent characters are less congenital, or otherwise less normal 





* As explained later on, a result of extreme segregation or narrow inbreed- 
ing is to accentuate variation or produce abrupt changes or mutations. It is 
as though the closing of all except one of the avenues of change compelled ab- 
normal speed in that direction. 

t¢ Even under static theories it has been found advisable to distinguish 
between ‘ physiological’ or ‘direct,’ non-hereditary variations due to environ- 
ment, and ‘ congenital,’ ‘direct’ or ‘ fortuitous’ variations notably hereditary, 
though doubtfully connected with environment. 
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in any evolutionary sense. The wonder is not that organisms build 
differently with different materials, but that they are able to build with 
the same materials such infinite diversity of form and structure. 


Conditions Favoring Evolutionary Progress. 


That with adequate materials supplied by abundant food a species 
would be able to exhibit a larger range of variation, is undoubtedly 
true, and offers no difficulties in a kinetic theory. The more favorable 
the conditions or the more successful the adaptation, the more numer- 
ous the individuals; also the more extensive would be the manifesta- 
tions of the variational possibilities of the species, and the more rapid 
the resulting evolutionary progress. If static theories of evolution 
were correct numerical increase would not favor evolutionary change 
because it would diminish the chances of the segregation on which the 
preservation of variations has been thought to depend. 

The most advanced organic types—those which have traveled 
farthest on the evolutionary journey—are not natives of islands, but 
of continents. The greatest and most rapid evolutionary progress has 
not been made among organisms of localized distribution, but among 
those having facilities for wide dissemination and free interbreeding. 
Large species move faster than small. Insular species become diverse 
from their continental relatives mainly because they are left behind 
by the latter rather than because isolation favors evolution. 

Segregation did not denote evolution either in the remote or in the 
more recent past. As the geological record is followed backward the 
more generalized types are found to have more generalized distribution, 
and if in former ages evolutionary changes were more rapid than at 
present in any particular group this may well be correlated with a period 
of very favorable conditions permitting the simultaneous existence of 
vast numbers of individuals in species continuous over large areas. The 
later subdivision of these generalized types betokens less favorable cir- 
cumstances which reduced the numbers or otherwise localized the distri- 
bution, and thus segregated the new groups. The birds outnumber the 
reptiles,* the insects the myriapods, the composites the palms. The 
better the facilities for distribution the more rapid the evolution. 

On the other hand the greater the localization and the fewer the 
individuals the slower the evolutionary progress of a species, and the 
more uniform the characters. Their supposed constancy leads systema- 








*Mr. F. A. Lucas calls my attention to the interesting fact that a sim- 
ilarly accelerated development occurred among the pterodactyls, a second 
winged group of reptilian ancestry. In the Jurassic and Cretaceous periods 
pterodactyls attained a rapid and extensive differentiation of genera and 
families. Likewise the early Eocene mammal types appeared very abruptly 
and had a very wide distribution. 
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tists to ascribe specific rank to insular forms differing in details utterly 
inadequate for the diagnosis of widely distributed continental types. 
Multiplicity of species does not signify that the land-snails of the iso- 
lated valleys of the Hawaiian Islands are in a state of more rapid evolu- 
tion than other mollusca, but that the characters of these segregated 
groups are so uniform that systematists can readily define and distin- 
guish them. Many very small species are known, but they are extremely 
few in comparison with those of larger distribution, and with suggestive 
frequency they present indications of approaching extinction.* 


The Significance of Mutations. 


The uniformity of such narrowly segregated groups is the same as 
that of many of our varieties of domesticated plants and animals, the 
history of which is also brief. We have, moreover, with these the oppor- 
tunity of observing the further symptoms of the process of decline. 

As though to compensate for the want of access to the normal num- 
ber of variations, those which occur become more and more striking, 
and may even be more different from the parent form than the wild 
species of the same genus are from each other. They have been said, 
in other words, to ‘answer the definition of species.’ Professor De Vries 
. has courageously accepted the results of this reasoning and has equipped 
his new Oenotheras with specific names and introduced them to the sci- 
entific world as new members of the vegetable kingdom in regular stand- 
ing, while the description of many other ‘De Vriesian species,’ is 
threatened by some of our too-progressive naturalists. 

The inadequacy of natural or other forms of selection as an explana- 
tion of evolution has become more and more appreciated, and has 
decreased confidence in the Darwinian idea that species originate by 
imperceptible gradations, impelled by natural selection. Professor De 
Vries and his followers argue accordingly that species must originate by 
definite and abrupt changes, and have set out to search the biological 
field for instances to support this theory. But if the present interpreta- 
tion of evolutionary facts and factors be correct the forms described as 
‘mutations’ are not true evolutionary species, either actual or potential. 
Mutations more fertile than the parent type have not been reported. 
They do not arise through normal evolution, but are symptoms of 
debility due to the absence of evolutionary opportunities; they are not 
parts of an ascending series, but are obviously declining toward extinc- 
tion. This difference of interpretation well shows the antithesis of static 


* Degeneration and extinction as the result of inbreeding has not been 
sufficiently considered as an explanation of the dying-out of insular animals 
protected from competition and other dangers of continental forms. There are, 
for example, human remains on many Pacific islands uninhabited at the time 
of their discovery by Europeans. 
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and kinetic theories of evolution. Under the former mutations have 
been accepted as genuine examples of the methods by which species 
are formed in nature, while under the latter they appear as but the 
dying spasms of small groups of organisms suffering a fatal separation 
from the life of their species. 

Mr. A. F. Woods has kindly brought to my attention an important 
confirmation of this association of mutation with reproductive debility, 
namely, that cultural methods calculated to encourage vegetative growth 
at the expense of reproductive vigor or fertility are also distinctly 
favorable to the appearance of mutations and of physiological abnor- 
malities such as variegation of foliage. Professor De Vries made Oeno- 
thera the special object of his study because the frequency of fasciation 
and other monstrosities seemed to indicate a high degree of structural 
instability. The abnormality of this class of evolutionary phenomena 
was not considered. It was inferred instead that the condition of ‘muta- 
tion’ is a somewhat rare and temporary state through which organisms 
pass at the period of formation of new species, and the failure to find 
equal ‘mutability’ in other plants did not prevent the drawing of gen- 
eral conclusions. 

Definitions of Evolutionary Stages. 

As a summary of the above discussion three evolutionary condi- 
tions may be formally distinguished : 

1. Prostholytic or Progressive Stage-—The prostholytic or progres- 
sive stage of evolution is found in large species of wide distribution 
containing abundant individuals with free intercrossing of numerous 
lines of descent. There is unlimited diversity or inconstancy of in- 
dividual characters, and variation is indefinite and continuous in the 
sense that endless fluctuations and intergradations are present. The 
requirements of symbasis are fully met; interbreeding is normal and 
reproductive fertility is high. 

2. Hemilytic or Retarded Stage——The hemilytic or retarded stage 
of evolution is reached in species or subordinate groups of restricted 
distribution containing a limited number of individuals with few and 
closely interrelated lines of descent. Chsracters are nearly uniform 
and variation slight. The requirements of symbasis are not fully met, 
but the deficiency has not yet resulted in reproductive debility. 

3. Catalytic or Declining Stage.—The catalytic or declining stage 
of evolution appears in closely segregated groups of relatively few indi- 
viduals propagated by inbreeding or on single lines of descent. Varia- 
tions are few, pronounced, and abrupt or discontinuous, also relatively 
constant and with little or no intergradation. The catalytic stage 
implies a violation of the law of symbasis, or inadequate cross-fertiliza- 
tion, together with the resulting deficiency of fertility. 
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Effects of Inbreeding. 

These stages or states of evolution are distinguished and named in 
the belief that they will afford a useful addition to our evolutionary 
vocabulary. They are, however, parts of a connected series of events 
with no lines of separation between them. All organisms which too 
close segregation has brought to the catalytic stage have passed through 
the hemilytic. For example, the recently domesticated pecan tree of 
our southwestern states is still in the first or normal stage of evolution, 
and only a small proportion of the seedlings produce nuts like those 
of the parent tree. Selective inbreeding for a few generations would 
first produce uniformity, or ‘fix the type,’ as the expression is, by in- 
ducing the hemilytic or retarded stage of evolution, while a too narrow 
and persistent selection or the segregation of a single line of descent 
would hasten the decline and eventual destruction of the very type it 
might be designed to perpetuate. Coffee has not been domesticated for 
much more than a thousand years, and although selection has not been 
practised, very pronounced and constant variations are now appearing 
in considerable numbers, but all less fertile than the parent stock. 
That inbreeding tends to ‘fixity’ of characters is true only for a time; 
organisms in the catalytic stage are rendered less uniform as well as 
~ less fertile by continued inbreeding. Uniformity and vigor can be 
restored, as breeders already know, only by the repetition of the pro- 
cess of selective segregation after cross-breeding with another stock. 

The catalytic stage is attained more slowly by asexual propagation, 
and the variability is far less pronounced, but partial or complete ste- 
rility has appeared in a considerable series of unrelated tropical plants 
long propagated only by cuttings, such as the banana, pine-apple, sugar- 
cane, sweet-potato, Irish potato, taro and yam. 

Parthenogenesis may also be viewed as a form of asexual propaga- 
tion, and habitual self-fertilization is another stage of sexual and evo- 
lutionary decline. Self-fertilization is supposed to be normal in sev- 
eral of the cereal grasses and in many other plants, though it is obvi- 
ously unsafe to infer that cross-fertilization is entirely superfluous 
because frequently absent. With the cereals and other plants of sim- 
ilar history self-fertilization may prove to be a result of cultivation in 
northern latitudes where the weather is often unfavorable for pollina- 
tion by the wind or by insects, so that selection would encourage varia- 
tions least dependent upon cross-pollination. I learn from Mr. Jesse 
B. Norton that the more primitive, hardy, and disease-resistant oat 
varieties of South Europe open their glumes widely and thus invite 
cross-fertilization, while in most of the varieties bred in the colder and 
more rainy climate of Northern Europe the glumes separate much less, 
and do not expose the stigmas, thus showing that cross-fertilization has 
been abandoned. Darwin proved that there is no benefit in the cross- 
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ing of closely related individuals, as distinguished from fertilization by 
the pollen of the same flower, and since domestication implies inbreed- 
ing the habit of self-fertilization would involve no additional injury, 
but would have an important practical advantage in greatly increasing 
the chances of pollination and seed-production. 


Mutations and Hybrids. 

The recognition of symbasis, or the necessity of a broad foundation 
to sustain the organic structure, permits the inference that some hybrids 
are sterile and variable for the same reason that closely inbred plants 
and animals decline in fertility and produce mutations or deviations 
from the normal type. A hybrid is a mixture or cross between indi- 
viduals which would not be expected to mix in nature. Among domes- 
ticated plants hybridization signifies the reverse of selection, the cross- 
ing of varieties which the breeder commonly strives to keep separate. 
Generalizations to the effect that hybrids as a whole are sterile, variable, 
weak or vigorous are fallacious, since the results of the crossing depend 
upon the evolutionary status of the parents. By segregation or in- 
breeding normal or progressive variation gradually gives place to uni- 
formity and then to mutation, but hybrids between distant types pass 
at once from the progressive stage to the catalytic. On the other 
hand, crosses between inbred or closely segregated stocks may show 
increased vigor and stability, and thus reverse the process of decline. 
Hybrids, therefore, may be either prostholytic or catalytic as they tend 
upward or downward in the evolutionary series. 


Diagram of Evolutionary Stages. 


Sterility. 
Catalytic or Aberrant or mutative hybrids. 
Cross-breeding. declining stage. 
Dialytic or Mendelian hybrids, characters an- 
divergent stage.*  tagonistic. 
Symbasis. Prostholytie or ‘Inconstancy’ with intergrada- 
progressive stage. tions, as in natural species. 
Hemilytie or Uniformity or ‘ fixed’ types. 
retarded stage. 
Inbreeding. Catalytic or De Vriesian mutations or ‘ sports.’ 
declining stage. 
Sterility. 


Cross-breeding and close-breeding have the same limits of sterility ; 
and between each and the mean of normal evolution there is, as shown 
by the experiments of Mendel, Garton, De Vries and others, a region 
of the relatively infertile abrupt variations variously termed sports, 





* The dialytic or divergent stage might be described as the reverse of the 
hemilytic; it is characterized by the facts discovered by Mendel, Spillman and 
others, which may be taken to signify that the characters upon which close-bred 
varieties have diverged do not combine into an average in the hybrid offspring, 
but remain antagonistic and follow one or the other of the parental lines. 
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mutations and hybrids. The weakness and sterility of too distant 
crosses and of too closely isolated or inbred plants or animals may be 
due alike to a deficiency of normal fertilization, and may be accepted 
as evidence that the true course of evolution lies along neither of these 
extremes but follows the natural mean between them. 


Discontinuous Variation. 


Catalytic variations have not the indefinite number and diversity of 
the progressive stage; like the symptoms of other disorders of plants 
and animals the same or closely similar mutations recur in somewhat 
definite proportions, and are not peculiar to single species, but many 
members of a genus or family may be similarly affected. It is there- 
fore not necessary to interpret the independent repetition of the same 
symptom of evolutionary debility as an evidence of the inheritance 
of definite character complexes or units.* The truly admirable but 
often misinterpreted experiments of Mendel did not result in the dis- 
covery of ‘principles of heredity’ so much as they revealed limits of 
hybridization, in that hybrid plants were found which inherited the 
characters of only one parent. The failure of strongly divergent or 
antagonistic characters to combine into a permanent average in hybrids 
gives, however, no basis for denying that normal evolution proceeds by 
the synthesis or accumulation of acceptable variations, nor is abrupt or 
discontinuous variation in individuals in any way incompatible with the 
probability that in nature evolution goes forward only through the 
gradual transformation and subdivision of species. The emphasis 
placed by Bateson, De Vries and others upon abrupt variations is war- 
ranted by no general pertinence of the facts, and is but a consequence 
of the failure to perceive that the origination or multiplication of spe- 
cies is an incident rather than an instance of evolution. 


Cross-fertilization Accelerates Evolution. 

Organic succession will not persist on too narrow lines of descent, 
does not normally leap aside from its course, and will not bridge over 
too broad a chasm of evolutionary divergence. Amount of difference 
in the external characters of two groups affords little indication regard- 
ing the behavior of their hybrids. Some groups treated by the sye- 
tematists as closely related species will not even hybridize, while in 
other instances plants assigned to different genera are mutually fertile. 
Such discrepancies are doubtless due partly to inadequate classification 
and partly to the fact that organic evolution is attended also by a 
cytological or cellular evolution the progress of which may not be con- 

*Criminologists have found in the human species the same tendency of ab- 
normal individuals to fall into recognizable types. Inbreeding is also recognized 
as a frequent cause of aberrations from the mental and physical average of the 


race, just as sterility and emotional abnormality are among the most frequent 
phenomena of criminality. 
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sistently uniform. That the cytological or cellular evolution is com- 
monly slower than that which affects external characters seems probable 
because domesticated plants and animals more different than mutually 
sterile wild species are still completely fertile. That all the types 
produced under domestication from the same wild species hybridize 
freely, and thus do not have the stability and isolation of natural 
species, was frankly admitted by Darwin and Huxley as ‘one of the 
greatest obstacles to the general acceptance and progress of the great 
principle of evolution,’ and it is no less an obstacle to the acceptance 
of the complicated and self-contradictory static theories formulated as 
alleged improvements of the views of these evolutionary pioneers. If, 
however, evolution be recognized as a kinetic process this fundamental 
difficulty completely disappears, since the cross-fertilization which 
hinders the segregation of species is not on this account an obstacle 
to evolution, but is, on the contrary, the most important agency for 
the acceleration of vital motion. By overlooking this fact builders of 
evolutionary theories have continued, as it were, to stumble over the 
corner-stone of the biological structure. 
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THE SLAVIC IMMIGRANT. 


By Dr. ALLAN McLAUGHLIN, 


U. & PUBLIC HEALTH AND MARINE HOSPITAL SERVICE. 


| ene new factor of our immigration is looked on with suspicion. 
It is the right and duty of every American to criticize justly the 
raw material for future citizenship passing within our gates and to 
insist that this material shall be measured and weighed, measured by 
the standard of humanity, weighed in the scale of justice, and if found 
wanting sent back without ceremony or sentiment whence it came. 
But too often the criticism is blinded by race prejudice and ignorance 
of the immigrant. Every race that has figured prominently in our im- 
migration statistics has had to bear the brunt of attacks by well-mean- 
ing pessimists, who, in many instances, never saw an immigrant in the 
rough. In this regard the Slav is not more fortunate than his prede- 
cessors, the German, the Irishman and the Scandinavian. : 

One of the most striking facts shown by recent immigration statis- 
tics is the rapid increase of Slavic arrivals. From almost nothing 
before 1868, it has grown progressively year by year, until it now con- 
stitutes nearly one fourth of our total immigration. In view, therefore, 
of the fact that the desirability of Slavs as immigrants is in question at 
the present time, and that they constitute such a large proportion of 
our total immigration inflow, a consideration of the Slavonic immi- 


grant seems pertinent. 


1. Great Russians. 
Eastern Division. { 2. Little Russians. 
3. White Russians. 
1. Croats. 
(a) Croatians. 
(b) Slovenes. 
. Serbs. 
Bosnians. 
Montenegrins. 
Bulgars. 


cr 


Balkan or Southern Division. < 


Poles.« 
. Slovaks. 
. Czechs. 
(a) Bohemians. 
(b) Moravians. 
| 4. Lusatian Wends. 


$9 1 oy go 9 


Western Division. 4 





The Slavic race may be conveniently divided into three great divi- 
sions according to their geographical distribution in Europe: an eastern 
division, embracing all the Russian Slavs; a southern division, the 
Slavic inhabitants of the Balkan states, and that portion of Hungary 


a 


26 POPULAR SCIENCE MONTHLY. 





south of the Danube; and a western division, comprising those Slavic 
peoples whose progress westward in Europe has formed a Slavic wedge, 
separating the Germans of upper and lower Austria from the Germans 
of Saxony and Brandenburg. The above table indicates a simple 


geographical classification. 
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The unshaded portion of the map shows the territory in Europe 


occupied by Slavs. 


Since of the many subdivisions given in the preceding table only 
five furnish us with more than one thousand immigrants a year, and 
since these five races aggregate ninety-seven per cent. of the total Slavic 
immigration, a consideration of them practically covers the whole field. 
The following table shows the numerical strength of the Slavic arri- 


vals for the year ended June 30, 1902. 


tee a eek REO ar a eee de Reeeeek en eet 69,620 
ee Re ah Sree a alles ae aa RRM Meee ee ae 36,934 
a airs era Aci h a AAO eRe ALO Nw N ereS 30,233 
ct SG CSR CANA er DREMEL CRATRAE SOAR OOD Ewe 7,533 


DED Sceahokswesnsbeodsusedvenesseensetes seeenceneseese 5,590 
All other Slavs including Russians, Bulgars, Serbs, Montene- 
PE, Gis cccccccccccsenecesscccsccecccsccesccoeecoesese 5,879 
ES oe a ee ee eee ee ee eee 155,789 
The Poles. 


The lot of the Polish peasant has always been unhappy. 


When 


Poland at the zenith of her power ruled White Russians, Ruthenians 
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and Lithuanians, when her dominion extended from the Oder to the 
Don and from the Baltic to the Black Sea, the position of the Polish 
serf was as unenviable as it is to-day. Poland was an oligarchy in 
which the ruling nobles and their miserable serfs had no bond of sym- 
pathy. There was no Polish middle class to carry on commerce and 
trade, to serve as a connecting link between the two widely separated 
classes. Commerce and trade were in the hands of foreigners, chiefly 
Jews. The Pacta Conventa (1572) or, as it has been called, the Polish 
Magna Charta, was in no sense a charter of the liberties of the people. 
It is true that it curtailed the power of the king and made him a mere 
figurehead, but it greatly increased the power of the nobles and, if 
anything, added to the misery of the peasants. These conditions made 
impossible a universal national feeling, and paved the way for Poland’s 
downfall. 

No doubt Russian treatment of Polish landowners and nobles has 
been unjust, even cruel, but it must be remembered that the first real 
freedom the Polish serf ever enjoyed he received from his Russian mas- 
ters. Russia abolished serfdom and, after the Polish insurrection of 
1863, the Czar sought to conciliate the Polish peasant class by certain 
agrarian reforms. By these measures the peasants settled upon land 
and were made owners, the government compensating the landlord and 
exacting from the peasant a small sum yearly until the amount ad- 
vanced was paid. Following the suppression of the revolt, wholesale 
confiscation placed upon the market thousands of acres of good farming 
land, and in a great measure broke up the large estates which kept the 
peasant a serf, even after he was declared free. Unfortunately for the 
Polish peasant, he was usually too poor to buy any of the land thus 
placed in the market. 

But the conciliatory policy of Czar Alexander II. is ‘not favored by 
the present ruler. His efforts at Russification are aggressive and per- 
sistent. It is to America that the Pole looks as the only land likely 
to give him a chance. The Polish immigrants possess the general char- 
acteristics of the Slavs. They are of medium height or very slightly 
below it, very strongly built, with the broad face and brachycephalic 
head of the Slav type. Their complexion shows all gradations from the 
blue eyes and light hair in the Slavs of the north to the pronounced 
brunette type of the southern Poles. Five sixths of the male Polish 
immigrants are unskilled laborers. They are very willing to work and 
are especially useful in the mines, mills, manufacturing concerns and 
great works of construction. 

The geographical distribution of Poles arrived in America during 
the year ended June 30, 1902, is shown below: 
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Ratio to 
State Number of Poles. Total Poles Landed. 

EL <icigenecepeacewseddnned 21,929 32 per cent. 
ori ara aia whine gk nial aimei@mleanain 14,364 21 ” 
aces ic Akal gi Maia 6 wo tee el 8,818 ll - 
I cdr nsec aie we Oa 5,916 8 " 
I ana ead hiniiemdricnre alee waa 5,689 8 ” 
i ee ae eh atake aa abalae ome oN 3,299 5 a 
Rs Fale a ea ea Wanaka eee aan 2,502 4 2 
ee ee eee eet 1,899 3 ™ 
ial hos. reiki tows xanaiee wiainaee 1,059 2 ” 
NR , oi.nS0dcewseansacawansen 4,225 6 - 

BEE esti esevenscesovessnescess 69,620 100 per cent. 


The Slovaks. 

There are two factors that more than any others tend to preserve 
the purity of a race. They are the inaccessibility and the uninviting 
nature of the country it inhabits. Thus, races occupying a barren moun- 
tainous country or a country covered by trackless forest and impassable 
marshland are apt to be of purer racial type than the races living upon 
the great natural highways of commerce and trade or occupying terri- 
tory rich enough to be inviting to covetous eyes. These factors have 
had much to do with the preservation of the purely Slavic type as 
represented by the Slovaks. This people occupies the rough mountain- 
ous country on the Hungarian side of the Carpathians, well back from 
the valley of the Danube. . 

The Slovak is very closely allied racially to the Bohemian or Czech. 
Their languages are similar, the Slovak being the more primitive and 
more like the old Slav. Up to the beginning of the nineteenth cen- 
tury, the Slovaks used the Bohemian language for all printed or writ- 
ten forms, but about that time a separatist movement began and an 
effort was made to develop a Slovak literature. This movement was 
unfortunate for both Czech and Slovak, because they had to resist the 
same natural enemies—aggressive Pan-Germanism on the one side, and 
the ever-intrusive Magyar on the other. 

Physically, the Slovaks are a sturdy stock, a little taller than the 
Poles. The great majority of the men are unskilled laborers. The 
following table indicates how the Slovaks were distributed for the year 
ended June 30, 1902: 


Ratio to 


State. Number of Slovaks. Total Slovaks Landed. 
Ee 19,930 54 per cent. 
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The Croats. 


The Croatians and Slovenes occupy the two large provinces to the 
south of Hungary, Croatia and Slavonia, that lie between the Drave 
and Danube rivers on the north and the Save River and the Bosnian 
boundary line on the south. A large number of the same race also come 
to America from the adjoining provinces of Carniola, Carinthia, Styria, 
Istria and Dalmatia. 

Croatia and Slavonia formed part of ancient Pannonia. The Slavs 
took possession about the seventh century after Ostrogoth and Hun 
had come and gone. They recognized the authority of the Emperors 
of the East until 1075, when their leader, Zwonimir Demetrius, threw 
off the Byzantine yoke and received the title of king from Pope Gregory 
VII. at Rome. The country was subdued by the Turks (1524) and, 
from the time of their expulsion some years later, has been considered a 
part of the Kingdom of Hungary. The Croats took sides against the 
Magyars in the revolt of 1848, and Austria rewarded them by making 
them independent of Hungary, but in 1860 Austria’s attitude changed, 
and to conciliate the Magyars she restored them to Hungary. They are 
not content. Their national feeling is intense, and, though loyal to the 
house of Hapsburg, they desire complete autonomy, with the Emperor 
of Austria as their king. They detest their Magyar rulers, and there 
exists as a consequence a constant clashing of Magyar and Slav through- 
out the provinces. This race of southern Slavs presents some pecu- 
liarities when compared with the recognized Slav type. They are dark- 
eyed and swarthy skinned (very different in complexion from the north- 
ern Slavs). Their heads are brachycephalic, not so much from great 
width as from a very short antero-posterior diameter. This peculiarity 
is striking if the subject be inspected in profile. The line of contour 
from the vertex of the skull to the root of the neck is almost perpen- 
dicular. Compared with the average Pole or Russian, who is not above 
medium height, they are very tall. Their stature is remarkable not only 
because it is so unlike that of the typical Slavs, but also because it is an 
exception to the general rule that European races are tall in the north 
and short in the south. 

The Croats are of slighter build than Pole or Slovak, but they have 
fewer physical defects than any other Slavic people. 

More than seven eighths of the males are unskilled laborers, strong 
and willing to work. The table given below shows how they were dis- 
tributed in the United States during the year ended June 30, 1902: 
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Ratio to Total Number 


State. Number of Croats. of Croats Landed. 
POOPED 00.0 ccc cccsscccccceccsses 16,726 56 per cent. 
BED ncvcccesccvescccccccesesenseses 3,547 ll 7 
DED sowccccsecesrscncccencseseocecces 2,923 10 - 
a a dk Gin aha eee 1,651 5 ” 

AM ether ababes. 2c ccccccccccccccccess 5,386 18 “ 
EE ae eee 30,233 100 per cent. 


The Ruthenians. 


The statement that nearly all Russian immigrants in America come 
from Austria may seem strange, but it is true. Last year 7,5¢) Rus- 
sians came from Austria and only 1,536 Russians from Russia. 

The Russian Slavs are divided by philologists into three divisions: 
Great Russians, White Russians and Little Russians. The Great Rus- 
sians occupy a large quadrangular area in Russia consisting of the cen- 
tral governments, from Novgorod and Vologda on the north to Kiev on 
the south; from Pensa and Simbirsk on the east to the Polish provinces 
on the west. The White Russians number less than four millions and 
occupy some of the western governments adjoining Poland. Great Rus- 
sians and White Russians do not emigrate. The Little Russians occupy 
the great fertile treeless plain, the black mold belt in southern Russia, 
which extends from Kiev to the Black Sea. They also people the two 
Austrian provinces of Bukowina and Galicia. It is said that a line 
drawn eastward on the map from Cracow in Galicia through Kiev in 
Russia will divide the Little Russians from the Great Russians. The 
Little Russians occupying Galicia and Bukowina, Austria, are known as 
Ruthenians. - They are also called Russniaks and Red Russians. Nearly 
all our Russian immigrants come from these two Austrian provinces. 
The Ruthenians are typical Slavs. They have a rugged, sturdy 
physique, and the men are almost all unskilled laborers. They were 
distributed in America as follows, during the year ended June 30, 1902: 


State. Number of Ratio to Total Number 
Ruthenians. of Ruthenians Landed. 
POISONED. os cewccccccccescescoseecs 4,153 55 per cent. 
nee tei bak eneeewmeneee 1,594 21 = 
PEED vcccccavececessscesesesecs 746 10 " 
EE ee ee 328 4 ™ 
ae 732 10 » 
SE Sbnes biUcanesddeeseneeuees 7,533 100 per cent. 


The Czechs. 


From within the boundaries of the kingdom of Bohemia and the 
adjoining province of Moravia come each year several thousand immi- 
grants of Slavic blood. There is little difference racially between the 
Bohemian and Moravian and they are usually classed together as 
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Czechs. Bohemia constitutes the point of the wedge formed by the 
advance of the western division of the Slavic race into Central Europe. 
For this reason Bohemia has been the bulwark of Slavic supremacy, 
and has acted the part of a buffer in checking the progress of pan-Ger- 
manism in the Slavic states. The German element is stronger in Bo- 
hemia than in any other Slavic state, and the Bohemian Slavs are taller 
and more blond, possibly because of a strong infusion of Teutonic 
blood. 

The Czechs possessed a native literature as early as the ninth cen- 
tury. Their country is well supplied with schools, in about one half 
of which the Czech language is spoken. They are far better educated 
than any other Slavic immigrants. 

The valley of the Elbe is a rich agricultural country, and through- 
out the kingdom industry and manufacturing are highly developed. 
For this reason more than fifty per cent. of Czech immigrants are 
skilled laborers or mechanics—an unusually high percentage for Slavs. 

The Czechs have a very wide area of distribution in this country. 
This is natural, for, being skilled in various occupations, they can find 
employment anywhere. They have scattered from New York to Ne- 
braska and Texas. The following table shows the destination by states 
of the Czechs arrived last year: 


State. Number of Czechs. a ny oe 
Oe a ee 1,387 25 per cent. 
DT 7 vdduaccamne ae haguneenemaninan 1,375 25 as 
ll cig cde NE ene eee Raiee 660 12 “ 
PURMFOUNEED 00 ccccccccccccccescccese 571 10 as 
Dt (intecuecnekebeseaceenaneushews 391 7 = 
CE iin e einnkaa cae ee eeE ae 217 4 - 
PEE ccubaceeeecoutdadwebesaacews 194 3 ™ 
Se Sikes encdecaneeneeseascass 795 14 a 

BOE cc cvcccccsscescsscocceeses 5,590 100 per cent. 


There are certain cardinal requisites in the make-up of a desirable 
immigrant. He must have a good physique, he must be willing to do 
rough hard labor, and he must be a man who intends to make this coun- 
try his permanent home. Observations of the Slavic immigrants will 
show that they have a very rugged physique, that they are very willing 
to work at the most arduous labor, and that they have no desire to re- 
turn to the oppression and grinding poverty of the old world. A dis- 
passionate study of their history in Europe reveals nothing to their 
disadvantage. In addition their moral standard is a very high one. 
They are a simple, right-living people, intensely religious and mindful 
of family ties. They are guileless compared with the Hebrew, Italian 
or Levantine races, and before the Board of Special Inquiry they usually 
tell the plain truth. 
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The demand for rough unskilled laborers has steadily increased with 
our wonderful industrial growth. It is generally admitted that this 
demand cannot be supplied by native American applicants. Of all for- 
eign laborers none is better qualified for this work than the Slavs. 
Eighty-five per cent. of the male Slavs are unskilled laborers, and nearly 
ninety-five per cent, come to this country between the ages of fifteen 
and forty-five, when their economic value is greatest. 

These people do not crowd the tenements of our large cities, but 
tend to establish themselves in little homes of their own in the country 
or in the suburbs of manufacturing towns and cities. 

The Slav is popularly supposed to be mentally slow and without 
energy or ambition. This is not entirely true. In comparison with 
the Hebrews who transact nearly all the business in Poland and Gali- 
cia, the Poles (in business acumen) seem as children. The Slovak 
appears mentally slow compared with the alert Magyar, but it must be 
remembered that the Hebrew in business makes other races than the 
Slav seem slow, and that, while almost all Magyars can read and write, 
one third of the Slovaks are illiterate. This seeming mental deficiency 
and absence of ambition in the Slav is due mainly to lack of education 
and to centuries of subjection to tyrannical masters. It is hard to con- 
ceive how a peasant in Russia under existing conditions could develop 
such a quality as ambition, and judgment as to the Slav’s energy and 
his intellectual possibilities must be suspended until his children in 
this country have had a chance to show that American schools and 
American environment can quicken the slow apathy of the serf into 
the energetic activity of the freedman. 

The Slavic immigrant fills a place in the industrial fields of this 
country in which he hears no call for such attributes as ambition, en- 
ergy and mental brilliancy, a place which no American envies him, and 
where he is as necessary to American advancement as the coal and iron 
that by his labor are mined and made ready for the American mechanic 
and manufacturer. 
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OBITUARY NOTICE OF A LUNG-FISH.* 


By Proressor BASHFORD DEAN, 


COLUMBIA UNIVERSITY. 


HERE died recently in the aquarium room of the department of 

zoology of Columbia University, a specimen of the African lung- 

fish, Protopterus annectans. Here it had lived for nearly five years, 

thriving at the cost of generations of living earthworms and increas- 

ing in size nearly three-fold. From the fact that this interesting fish 

is relatively rare in aquaria, the present specimen is possibly deserving 
of a formal memorial notice. 

It arrived at Columbia University in July, 1898, in a sun-baked clod 
of earth, in which under native conditions the fish lies dormant dur- 
ing the summer drought. In this state it had been living for several 
months, and during the interval it had been breathing air, thanks to 
its lung, in a very unfish-like way. Its earlier history may be written 


Fig. 1. Fig, 2. 





CLOD OF EARTH CONTAINING COCOON OF LUNG-FIsH. Fig. 1 shows entrance burrow, Fig. 2 
remains Of cocoon after escape of fish. 


with tolerable accuracy. Its early life was spent in some African 
stream in the region of the Congo, where it had lived successfully 


*The lung-fish is generally regarded as a little modified survivor of the 
ancient ‘ connecting link’ between the water-living fishes and the air-breathing 
and four-legged amphibians. There is the clearest evidence that in the early 
geological periods the lung-fishes represented a flourishing stock both in numbers 
and kinds. At the present day they are reduced to three genera, one Australian, 
one South American, and one African. 
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hunting and unsuccessfully hunted, until the approach of the dry sea- 
son. Then as the stream dried up, it had taken to the last pool, and 
when this in turn had dried, the fish, like its neighboring friends and 
relatives, had burrowed deep into the thickening mud, rolled itself up 
into a ball, secreted a mass of mucus about its coiled body, and made 
ready for a summer ‘sleep.’ One of its first precautions was to keep 
its nose uppermost and to see that its ‘ breath’ found a passageway 
out of its slimy capsule into the open burrow: in this way, then, it could 
breathe throughout the summer, while awaiting dormantly the return 
of rains, and the melting of its ‘cocoon.’ In this stage in its history 
it came to be dug up, and, together with other cocoons and their sur- 
rounding clods of earth, was crated and shipped to Europe. I am 
told that the shippers take pains to surround the crate with iron gauze 
to preserve the fish from the attacks of rats on shipboard, and that the 
clods of earth are disposed in such a way that the sides containing the 
breathing apertures face outward so that the imprisoned fish run the 
least possible danger of becoming stifled. 

The present shipment came into the hands of Professor H. 0. 
Forbes, Director of the Public Museums of Liverpool, and through his 
kindness the present specimen was donated to Columbia. A photo- 
graph, Fig. 1, shows the cocoon just as it came to the present writer. 
The tubular burrow through which the fish worked its way into the 
mud is seen conspicuously, and one may note that it was somewhat 
crooked, in spite of the fact that part of its margin has been broken 
away in the present specimen. Its usual length appears to depend 
upon the character of the bottom ; from two to five inches are the meas- 
urements stated. At the end of the burrow lies the cocoon, a roundish 
mass, brown in color, paper-like in texture, but greatly roughened 
on its outer surface by attachment to rootlets and foreign matter. Its 
inner surface, as one would expect from the mucous nature of the 
shell, is found to be smooth and delicate. Where the cocoon meets the 
outer burrow its shell is somewhat flattened, and here, near the side, 
it is perforated by a delicate straw-like tube, formed of dry mucus, 
which passes downward into the mouth of the fish, and through this the 
fish respires during the dry season. It has, indeed, been shown by Pro- 
fessor W. N. Parker that this tube passes within the mouth of the fish 
and conducts the air to the entrance of the fish’s lung. 

In liberating the fish from the cocoon, the usual procedure is to 
allow the mass to remain in warmish water until the earth softens and 
melts, but in the present case a shorter, but somewhat more perilous, 
course was adopted. One side of the block was cautiously sliced away 
until the side of the papery cocoon became visible: then the earthy 
margins of the opening were carefully removed, so that the process 
of liberating the fish could be observed. The entire mass was next 
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placed in an aquarium in water slightly warmed. In a few moments 
slight movements of the fish could be seen through the papery 
shell; and upon lifting out the earthen block and touching the 
cocoon, a distinct croaking sound was heard several times. Re- 
placed in water, the capsule soon softened and ruptured like wet paper, 
and for a moment a glimpse was had of the fish tightly rolled up, with 
its tail folded over the head and only a single thread-like limb pro- 
truded. This, however, was but for a moment, for with an energetic 
squirm the animal liberated itself and sank to the bottom of the aqua- 
rium. For a moment it lay motionless, then swam briskly around 
the aquarium, coming to the surface several times and gulping 
air. At this time it showed the crimson flush of blood in the tail re- 
gion where, according to Wiedersheim, the skin aids the lung as a 
respiratory organ. The fish, as one might indeed have inferred from 
the size of the burrow in the clod of earth, proved to be small, meas- 
uring a little over five inches in length. It was, however, larger than 
one would have estimated from the diameter of the tubular opening 
and from the actual size of the cocoon, the latter measuring about two 
inches in length and one inch in thickness. In Fig. 2 is shown the 
remains of the cocoon after the escape of the fish, the upper portion of 
the papery case alone being preserved. 

From the small size of the fish this was possibly its first season of 
estivation. How long it had been out of the water was not known, but 





Fic. 3. LUNG-FISH, Protopterus. Resting position in aquarium. 


certainly this was a matter of several months. I have, indeed, learned 
from Dr. Forbes that a fish will sometimes survive a period of eight 
months out of water. 

Shortly after its release from the cocoon the writer’s colleague, 
Dr. Edward Leaming, took a number of photographs of the fish, 
some. of which are shown herewith, to give a graphic idea of its 
appearance and unfish-like movements (Figs. 3 to 6). In side view, 
Fig. 3, the fish is shown in a position of rest, its body resting upon the 
bottom, its long, paired extremities extended out, braced against the 
glass side of the aquarium. When moving, however, the fish would 
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lift its body by means of the paired fins, and these would then serve 
after the fashion of the arms and legs of a quadruped as the fish 
‘ walked ’ slowly about, alternating the forward and backward move- 
ments of its extremities. This condition is illustrated in Fig. 4, in 
which the bend of the arms and legs, where they support the weight of 
the fish is shown satisfactorily. In this figure, which, together with 


Figures 5 and 6, were photographed from almost directly above the 
fish, one observes that the strain upon the limbs falls, not upon their 


Fic. 4, 
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Fig. 5. Fig. 6. 
LUNG-FISH SHOWING VARIOUS MOVEMENTS. 


tips, but near the middle. Thus one notes in Fig. 6 that the tip of 
the right-hand pelvic limb curls upward and is free from the bottom. 
One observes especially in Fig. 3 the stress upon the left pectoral limb, 
which causes it to be bent almost at right angles in an elbow-like fash- 
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ion. This limb, by the way, has lost its tip, and is being regenerated, 
the lighter portion, as shown in the figure, having already been grown. 
I might note that at the point where the injury occurred a small trans- 
verse branch later made its appearance, but after this had grown for a 
year or two and become one eighth of an inch in diameter, it gradually 
degenerated and finally entirely disappeared. A characteristic move- 
ment is illustrated in Fig. 5; here the fish, having reached the 
end of the tank, draws back before turning in another direction. To 
accomplish this result, the fins again operate in a quadrupedal fashion: 
pressing on the limbs firmly, the fish recoils, pushing itself back by 
means of its shoulder and pelvic muscles, the tail and body taking 
little or no part in the process. In this figure we again note the strain 
which is laid upon an extremity, for the left arm is bent almost to the 
shoulder. 

Another characteristic movement is pictured in Fig. 6, where the 
animal is circling around. The weight of the hinder body is supported 
firmly by the outstretched legs, and the arms swing forward and back-’ 
ward, turning the anterior part of the body. In the present position 
the animal is on the point of again advancing, and in this event the 
limbs will move alternately as shown in Fig. 4. Throughout these 
varied movements the fish is slow and deliberate, reminding one rather 
of a newt than of a fish. In the present figures attention should be 
called to the great length of the uninjured arm, which in this small 
specimen indicates doubtless a larval feature of the fish. Also note- 
worthy is the position of the external gills, which stand out at the sides 
of the head very much as they do in a larval salamander. 

From this stage onward the life of the lung-fish was a rather 
uneventful one. It received its daily diet of earthworms with apparent 
relish, and upon them it thrived and grew. Its yearly increase in size 
varied between two and three inches; at the time of its death it meas- 
ured eighteen inches. Its movements in the aquarium were like those 
of larval salamanders, axolotl, for example. Only on rare occasions did 
it swim in a fish-like manner by means of caudal fin and undulating 
body, and only twice a year did it show of what sudden movements and 
great activity it was capable. On these occasions it was taken from the 
tank and carried to or from the New York Aquarium where, through 
the courtesy of the officials, it was kept during the summer. Cold 
weather, as might be inferred, it was least capable of enduring. On 
several occasions during winters, when the temperature in the aqua- 
rium room became less than 50° F., the fish was found in a semi- 
torpid condition. It was then taken out and handled with scarcely 
a movement, but was revived by immersion in warm water. It gave 
its attendant no uneasiness on the score of appetite, for it took its 
food with clock-like regularity. Its great difficulty, however, appeared 
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to be due to defective eyesight, for even though a moving worm were 
put in its immediate neighborhood, the fish did not appear to detect 
its presence through the sense of sight. At first, stimulated probably 
through its lateral line system, the fish seemed to feel the movements 
of the earthworm; it would then turn in the direction of the food, 
move towards it with apparently increasing enthusiasm, but when only 
at close range did it seem actually to see the prey. The fish’s move- 
ments in feeding reminded one rather of a turtle than of a fish, or, 
best of all, of its kindred salamanders. Eyeing the moving worm 
steadily, it would make a sharp snap at it. If this movement failed, 
it would appear to deliberate, gaze fixedly at the object, and snap again. 
If more successful this time, it would pause with the food in its mouth, 
then with a series of accelerating snaps, the entire worm would be 
ingested. Occasionally a worm would be cut entirely in two by the 
quick snap of the fish’s powerful jaws, and this would result in the 





Fic. 7 a. Fia. 7 b. FIG. 7 ¢. 


loss of the worm and in the feeding beginning anew. During this 
entire process the fish’s arms would be spread widely apart, so as to 
support the weight of the head. 

In later years the fish became quite tame, and would feed out of 
the hand of the laboratory attendant, who always maintained that the 
fish distinguished him from other visitors. Certain it was that he 
finally accustomed the fish to a diet of raw meat, and this substitute 
for earthworms proved a convenient one during the cold season. A 
finger thrust into the aquarium and stirred vigorously would be enough 
to attract the fish’s rather sluggish attention: it would slowly leave 
its resting place, ‘walk’ toward the region of the disturbance, rise to 
the surface and after giving the usual evidence of bad eyesight would 
finally get its mouthful of food. The fecal material of the fish, one 
might mention, showed the cast of the spiral intestinal valve which in 
lung-fishes is almost as well developed as in sharks. Possibly, there- 
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fore, some of the coprolites from early geological horizons which 
have generally been referred to sharks may have belonged to contempo- 
rary lung-fishes. The fecal material at the time it is deposited appears 
as in Fig. Ya; after remaining in the water for several hours it pre- 
sents the appearance 7b, and finally, after twenty-four hours, uncoils 
as in Fig. 7c. 

The air-breathing movements of the fish were irregular. At times 
it would come to the surface about every five minutes and swallow a 
mouthful of air; then again several times this period would elapse 
before the fish would rise to the surface. In all cases escaping air 


passed out through the gill clefts, usually through those on the left 
side. 
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THE OPPORTUNITY OF THE SMALLER MUSEUMS OF 
NATURAL HISTORY. 


By WILLIAM ORR, 


SPRINGFIELD, MASS. 


ITH the rapid growth of public libraries and the multiplication 

of books, periodicals and newspapers, there has arisen an 

urgent need for the direction of popular reading and for the promotion 

of serious study. Librarians are striving, with the aid of schools and 

teachers, to counteract the general tendency towards aimless superficial 

reading. Another educational agency that promotes exact knowledge, 

quickens observation and leads to research and consecutive study is the 
museum of natural history. 

The near future may well see as great an interest in the establish- 
ment of museums as there is now in the founding of libraries. Such 
an institution can do an especially valuable service in the smaller city 
or town, provided its directors sense and seize their peculiar oppor- 
tunity and clearly recognize the limitations imposed by local conditions. 
There should be no attempt to imitate the expensive buildings, ex- 
haustive synoptic collections and the elaborate research and explora- 
tion of museums in the great centers of population. Salaries and inci- 
dental expenses can be kept at modest figures. Volunteer workers 
should be enlisted to cooperate with the paid officials. Public interest 
and the practical support of men of means are important factors to 
secure and retain. Connection with the public library under one gen- 
eral management makes for efficiency and economy. 

For distinction and reputation the small museum must depend on 
special excellence in a few departments, on its representation of the 
local natural history and on its influence as an educational force in the 
community. Large sums may be spent to advantage on groups or on 
individual specimens when by such features local pride is aroused and 
visitors attracted. Carefully selected index collections can be used to 
give general views of the animal, plant and mineral worlds, while in- 
dustry and ingenuity find full room for exercise in illustrating clearly 
and vividly the geology, botany and zoology of the region in which the 
museum is situated. As an agent of popular instruction the museum 
in the smaller centers possesses important advantages in the compara- 
tive ease with which people may be reached and interested. Usually 
the tone of life and the freedom from distracting influences are favor- 
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able to earnest study. Adequate moral and financial support are assured 
by the promotion of a general interest in the museum. The open coun- 
try is accessible for excursions by various scientific societies. Rambles 
are a delightful means of leading girls and boys to a knowledge of the 
treasures of nature in the hills and valleys near their homes. Even in 
the village, much may be done to relieve the monotony of life and to 
enrich the intellectual interest—so often mean and meager. As an 
active educational agency the museum should be in close and sympa- 
thetic touch with the public schools. Visits of teachers with groups of 
pupils should be encouraged. With people beyond school age, much 
may be done by lectures, classes and by scientific organizations. Atten- 
tion should be directed not merely to the strictly scientific features of 
natural history, but also to the broader aspects and deeper meanings 
of nature, whence come sympathy, insight and refreshment of spirit. 

As a setting for this work, the museum building should be simple 
in construction and planned with a view to economical management. 
Elaborate decoration or architectural effects are not desirable. Money 
can be expended to better advantage in other ways. Problems of light- 
ing, construction and arrangement of cases, and the distribution of 
material call for careful attention. The general color effect and the 
background for objects are important elements in adding to the at- 
tractiveness of the collections. Cleanliness, neatness and abundant 
light are the cardinal virtues of the museum. 

An illustration of the possibilities open to a small museum is 
afforded by the recent development of the Museum of Natural History, 
in Springfield, Massachusetts. This institution had its beginning in 
1859, and was in a measure the result of interest aroused by a meeting 
of the Association for the Advancement of Science, held in Springfield 
that year. At the outset, the museum was placed under the control 
and care of the City Library Association, and this relation has been 
maintained ever since to the advantage of both institutions. For many 
years but little was done apart from the gathering of specimens, and 
dependence was in the main placed on contributions from local col- 
lectors. The result was a large amount of material, not always cor- 
rectly classified, and decidedly miscellaneous in character. Better 
quarters were provided in 1871 in the new library building, and the 
museum was reorganized and brought into close relationship with 
the scientific department of the high school. In 1895, a commodious 
and suitable hall was provided for the collections in the Art Museum. 
The material was carefully classified and arranged for the first time 
on a systematic basis. With the new facilities, there came a notable 
increase in activity; public interest was enlisted and large gifts of 
specimens and money were made. Class-work, lectures and scientific 
societies were begun. In a few years the museum had outgrown its 
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new quarters, and in 1898 it was provided with an attractive and com- 
modious building for its own use. 

The general plan and details of the building are made in accord- 
ance with the recognized needs of the institution, so that without any 
sacrifice of appearance, the care and supervision of the collections are 
reduced to lowest terms. The dimensions are: width, fifty feet ; length, 
one hundred and fifty feet. In the front portion, which contains two 
stories, there are on the ground floor a library and the curator’s office, 
and up-stairs a small class room and the department of archeology and 
ethnology. Beyond these apartments, and approached by a wide 
entrance hall, is the main exhibition room, 
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forty-six feet wide and 
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twenty-two feet high. All the collections are on one floor and are 
lighted from overhead, a method that has proved most successful. Side 
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windows are used chiefly for ventilation. 





By an abundant supply of 
electric lamps in the form of ceiling disks and wall brackets, the room 
can be brilliantly lighted in the evening. 
placed under the side windows, so that there is no loss of wall or floor 
space. The floor is of selected maple, finished with an oil varnish. A 
simple and systematic arrangement of the collections is made possible 
by the size and shape of this room. Especial care has been taken to 
make the basement suitable for the storage of duplicate material for 
class and laboratory work. The floor is of Portland cement. At least 
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six feet of the room is above the grade of the building, and there is 
generous window space so that the lighting is better than is found in 
many museum halls. In general the building is a modern French 
adaptation of Greek and Roman styles and is constructed of Pompeiian 
brick with trimmings of Indiana limestone and terra-cotta. The chief 
ornamental feature is the portico with massive limestone foundations 
and its four great columns of polished granite. The building is some- 
what removed from the street so that the noise of traffic is escaped. It 
is situated near the center of the city and in close proximity to 
Library, Art Museum and High School. The opportunity thus afforded 
of cooperation between these institutions has been utilized with excellent 
results. 

An important element in the success of the museum is the excel- 
lence of the cases. They have been designed so as to secure the largest 
possible glass surface and adequate protection against dust. The frames 
are of quartered oak and are fitted with the highest grade of plate-glass. 
In adjusting the shelves, the display of specimens to the best advantage 
has been constantly kept in mind, and the cases have been modified ac- 
cording to the kind of material exhibited. A buff color has proved most 
satisfactory for a background. On the main floor there are now ten 
standing cases, each ten feet long, four feet wide and seven feet high. 
This height seems most convenient for the utilization of all shelf space. 
There are thirteen wall cases of somewhat smaller dimensions than the 
standing floor cases. Four table cases are used for material in botany 
and two desk cases for shells and birds’ eggs. For animal groups there 
are in all seventeen cases, making a total of forty cases in the main 
museum, to which must be added eight wall cases and two desk cases 
for the material in archeology, and historical relics. In the desk cases, 
only the upper part is used for display of specimens, and the space below 
is fitted with drawers for the preservation of duplicate and study col- 
lections. 

The arrangement of the museum has been based on the principle of 
a simple and systematic grouping that should give an attractive ap- 
pearance; where such a course seemed desirable, liberty has been taken 
to depart from a strictly formal classification. On the left side of the 
main hall are collections in mineralogy, lithology and geology. One 
alcove contains the Samuel Cotton Booth collection of local minerals, 
and a wall case is devoted to specimens of unusual rarity or beauty. 
This material is supplemented by relief maps, as, the Colorado cafion, 
the Volcanic District of the Auvergne in central France, the United 
States with a representation of the glacial ice-sheet, and southern New 
England. Photographs, wall maps and models complete the geological 
exhibit. In the basement there is a large amount of material for labora- 
tory work and for illustration of local formations. In time, the latter 
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will be placed in the main room and will constitute a fine presentation 
of the geology of Springfield and vicinity. Botany shares with geology 
the left side of the main hall. Under this division there is an extensive 
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' THE MUSEUM OF NATURAL HISTORY. SOME OF THE CASES, 

: herbarium of local flora, specimens of woods of North America and the 
Bahamas, that show tangential, cross and radial sections, and illustra- 
tions of the cocoanut palm, Indian corn and vegetable fibers. 
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THE MUSEUM OF NATURAL HISTORY. VIEW FROM NEAR ENTRANCE 


Zoology, on the east side of the room, is represented by a very com- 
plete collection of local birds in the form of individual specimens and 
as groups in reproductions of the natural environment. There are 
fifteen of these groups, and they comprise the following species: song 
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sparrow, American robin, spotted sandpiper, Indian bunting, Balti- 
more oriole, red-winged blackbird, wood-thrush, oven-bird, rose-breasted 
grosbeak, scarlet tanager, vireo, king-bird, bobolink and quail. The last 
group to be installed is an excellent representation of the prairie-hen. 
These realistic imitations of birds and insects amid their environment 
of foliage, blossoms and grasses constitute a feature of the museum 
that appeals with peculiar interest to children. Under the head of 
zoology there are good collections of corals and shells; the latter with 
over two thousand specimens, representing two hundred and twenty- 
nine genera and one hundred and seven species. Entomology is rep- 
resented by twenty cases of butterflies with a total of two hundred 
and thirty-five specimens, twenty-two cases of moths with three hundred 
and twenty-three specimens and five boxes containing orthoptera, gall 
wasps and micro-lepidoptera with ninety-seven specimens, and three 
cases showing the life history of moths. There is also a study collection 
of one hundred and seventy-two noctuid moths. Some notable additions 
have been made to the department of mammals in the past few years. 
Mention should be made of an albinistic northern Virginia deer, an un- 
usually rare specimen. A muskrat group, measuring five feet by seven 
feet, six inches, and showing the home of the animal in winter and sum- 
mer with the environment carefully reproduced has been recently 
installed. 

Last summer the museum received two remarkable gifts, a group of 
elk and one of buffalo. Each requires a case sixteen by sixteen feet on 
the floor and twelve feet high. The elk family of three members is 
placed among barberry bushes, quaking ash trees, moss-covered logs 
and stumps, in a veritable imitation of a woodland scene. Remarkable 
skill has been shown in the mounting of the animals, the arrangement 
of material and the modeling of the plant life, the leaves and blossoms. 
A bit of open prairie, with characteristic vegetation, constitutes the set- 
ting for the group of bison and is as effective in all respects as that of 
the elk. These additions are a means of attracting visitors and thus 
promote the popularity of the museum. As specimens of native 
animals, whose numbers are rapidly decreasing, their value will increase 
with years. The mounted mammals are supplemented by a series of 
skeletons of typical vertebrates. Attention is now being given to the 
better development of the department of mammals, especially in the 
direction of the local fauna. 

In the upper story of the front portion of the museum building, 
there is on exhibition material in archeology, historical curios and 
ethnology. The Indian relics are of wide range in kind and geograph- 
ical distribution, and the Connecticut Valley in which Springfield is 
situated is well represented. Out of a total of over three thousand 
specimens, seven hundred and sixty-six are from this valley and four 
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hundred and forty-nine from Massachusetts and Connecticut beyond 
the limits of the valley. Professor Albertus T. Dakin, of the Peabody 
Museum, at Cambridge, has made this report on a part of the collec- 
tion: ‘‘ It constitutes a very interesting and valuable addition to any 
museum, but is of more than ordinary value to this community because 
of the fact, that with few exceptions, the entire collection of stone im- 
plements was gathered in the near vicinity of Springfield and all the 
specimens of stone art have been found within the confines of the Con- 
necticut Valley. It is, moreover, one of the largest, if not the largest 
collection of distinctly local material that has been brought together 
and exhibited under one roof.’’ Two important gifts, the Booth loan 
collection, and fifteen hundred carefully selected specimens given by 
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CATHARINE L. HOWARD MEMORIAL LIBRARY OF SCIENCE, FIREPLACE, TABLET AND BOOKCASES. 


Dr. Philip Kilroy make up the largest part of the Indian relic collec- 
tion. In the arrangement of the material a scheme has been followed 
that shows the geographical distribution, while at the same time the 
various implements have been grouped to illustrate the development of 
primitive art and industry and the uses of the different articles. Photo- 
graphs, maps and descriptive labels furnish additional information in 
regard to the life of the Indian. Every facility is offered in the use of 
the collection for study and research. Under the auspices of the 
museum, a beginning has been made in the examination of old camp 
sites, quarries and fireholes in the vicinity, and some interesting results 
have been obtained already, with the promise of richer discoveries in the 
near future. A few cases devoted to historical relics and curios com- 
plete the material on exhibition in the museum. 
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The Catharine L. Howard Memorial Library, which is placed in a 
room at the left of the entrance hall, is a valuable aid in the work of 
the institution and is an efficient factor in encouraging study and re- 
search. It contains about six hundred standard reference volumes in 
the different branches of natural history. Geology is represented by 
the latest editions of Geikie, Dana, Lyell, Sedgwick, Le Conte, Lap- 
parent and Credner, monographs on local geology, Dana’s ‘System of 
Mineralogy,’ Williams’ ‘Crystallography’ and Zittel’s ‘Paleontology.’ 
Students of botany will- find among other books the ‘Natural History 
of Plants,’ by Kerner and Oliver; Britton, Gray and Sargent. 
Zoologists will find Scudder on butterflies, ‘Das Tierreich,’ ‘Cambridge 
Royal Natural History,’ Woodward on the mollusca and authorities of 
like standing in all lines of the study of animal forms. The library is 
furnished after the fashion of a private room and provided with facili- 
ties for quiet reading. All books are accessible to readers, but none may 
be taken away. 

By reason of the simplicity of the museum building, the excellence 
of the cases and careful installation of the collections at the outset, the 
work of administration has been conducted at very slight expense and 
with a small staff of attendants, and much time has been given to the 
active educational work of the museum. Constant effort is made to 
enlist volunteer assistants in the various lines of activity and to awaken 
popular interest in the different phases of natural history. The open 
hours are from two to six o’clock during the summer season and from 
one to five o’clock in the winter, but the collections are practically ac- 
cessible at any hour of the day. Various devices are employed to make 
the room attractive and cheerful. The main hall is decorated by trop- 
ical plants, as palm, sago and century plants, in themselves an interest- 
ing study. 

An especial effort has been made to bring the museum into close 
and helpful relations with the public schools. Out of duplicate material, 
collections illustrative of geology, mineralogy and lithology have been 
prepared and placed in various schools in the city and in near-by towns, 
where they have done good service in the branches of nature study un- 
dertaken by the teachers. Within the past year arrangements have been 
made with the school authorities whereby pupils are brought to the 
museum in charge of instructors and in groups of such size that the 
greatest advantage may be gained. It is an interesting sight to see eager 
children gathered around a case or about a table of specimens, intent 
on the explanations and busy with pencil and note-book. While the 
scheme of museum visitation has not yet been thoroughly systematized, 
there is a steady growth in attendance, interest and results. During the 
year 1901-02, sixty-six classes, accompanied by teachers, visited the 
collections, with a total attendance of eight hundred and sixty-three. 
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Apart from the class visits, teachers are making a practice of sending 
individual pupils to look up specimens and seek information at first 
hand. This plan has been followed more particularly in bird and plant 
study. Another means of rousing interest is through competition for 
prizes for the best collections or reports. Last year the supervisor of 
nature study offered a prize for the best collection in mineralogy, and 
the twenty-seven sets of specimens entered were exhibited in the museum 
and attracted much attention. This fall prizes were awarded for the 
best work done in collecting and studying beetles by any pupil below 
high school grade. In connection with this contest, two talks were given 
on ‘Beetles and how to collect them,’ and two excursions were con- 
ducted under the auspices of the museum. Ten children presented col- 
lections numbering in all 1,806 beetles. The prize winner had collected 
202 species and 28 food plants. A number of rare specimens were 
among those presented, and the results showed that the young people 
had spent much time on the work with genuine interest and careful 
thought. There are many profitable lines on which such contests may 
be conducted. 

Pupils from the high school are encouraged and guided to use the 
museum in connection with the study of zoology, botany, mineralogy 
and physiography. Teachers in the high school draw freely on the re- 
sources of the collection for specimens and are allowed under simple 
conditions to take out specimens for use in recitations and lectures. 

Cooperation between schools and museums has been worked out in 
detail in many places in England, notably in Liverpool, Leeds and 
Manchester, and with excellent results. The director of the Liverpool 
Museum, Henry O. Forbes, in a special circular dated July, 1902, 
reaches the following conclusion: ‘That these efforts to interest chil- 
dren in nature study are producing good results is strikingly demon- 
strated by the way in which school children avail themselves of holidays 
to voluntarily visit our museum—the fact of a school holiday being of 
late always unmistakably indicated by the invasion of the museum by 
school children who evince a growing interest in the exhibits.’ 

Each year definite class-work is conducted in the Springfield 
Museum. During the past winter, twelve exercises on the chemical and 
physical properties of minerals with simple tests for determination were 
given by the assistant curator. A volunteer class in plant study was 
formed in the early spring and has continued to hold weekly meetings, 
with the exception of the two months of summer. Another means of 
arousing public interest has been found in the informal evening open- 
ings. During the season of 1901-02, six talks were given at these 
openings on such topics as ‘Vegetable Fibers,’ - ‘Industrial Insects,’ 
‘The History of a Lake,’ and on ‘Plants,’ ‘Buds’ and ‘Galls.’ Special 
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invitations were sent to people who do not generally visit the collection, 
and the results in attendance and interest were most gratifying. The 
daily attendance on the museum makes a total for the year of about 
30,000, and this number steadily increases. 

Several scientific societies find their home in the museum building. 
The botanical society has for many years held weekly meetings during 
the spring, summer and fall. The herbarium is in charge of the curator. 
The geological club uses the collections and reference books and as one 
result of its excursions specimens are added to the museum. By means 
of this club young people are given an interest in local geology and with 
this object in view the organization is making a careful study of the 
formations in and about Springfield, with excursions to interesting 
localities. The zoological club maintains a series of valuable meetings 
and has been fortunate in securing able lecturers from the many educa- 
tional institutions in the near neighborhood. Meetings of all these 
societies are open to the public. There are now under consideration 
plans for the organization of holiday and vacation rambles whereby 
groups of children may be brought into sympathetic and intelligent 
relations with their surroundings and individually interested in par- 
ticular phases of nature study. For mature minds regular lecture 
courses conducted on university extension methods are a possibility of 
the near future. 

Another means of enlisting popular interest and promoting serious 
study has been found in special exhibits made from time to time. In 
the late winter, spring and early summer, the migrant birds that appear 
each month are displayed on the table and the specimens denoted by 
their scientific and popular names. Reliable reference books are near at 
hand. On the bulletin board a calendar is kept of the appearance of 
each species and a comparison made with the dates of previous years. 
These observations are printed in the annual report of the museum. 
The results for last spring, 1902, pointed to an unusually early arrival 
of many migrants. A similar arrangement is followed on the table 
devoted to botany, where one finds buds and blossoms as they appear. 
Early in the year the winter condition of certain plants is shown, and 
the progress in the development of leaf, buds and blossoms as they 
advance. On February 15, the chickweed, Stellaria lucidea, was found 
in bloom, and on the twenty-eighth, the skunk-cabbage, Symplocarpus 
fetidus. The hood of the latter was cut so as to expose the spadix with 
its many flowers. Then followed in order, hepatica, bloodroot, marsh 
marigold, trailing arbutus and other spring flowers and tree blossoms. 
By the opening of June the exhibition had reached such an extent that 
another table was added. Twelve species of orchids were shown. One 
rare and beautiful flower, the Pentstemon grandiflorus, not supposed 
to exist east of the Mississippi, was found on the outskirts of the city. 
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In all about four hundred separate plants were shown to the close of 
July. The exhibit was discontinued in July, but in September was 
opened again with various composite, as asters and golden rod, together 
with gentian and witch hazel, and as winter came on with cryptogams, 
as toadstools, lichens and mosses. Pupils in the high school have coop- 
erated in the work by preparing lists to show the dates of the appear- 
ance of different blossoms. Corrected lists are published in the annual 
report and in time these will add materially to our knowledge of the 
flora of the region. There is also printed in the report a classified list 
of flowering plants and ferns growing on the museum grounds. Plans 
are under way for an exhaustive study and complete herbarium of the 
flora of Forest Park. 

In planning lectures and exhibits, the museum officials are on the 
alert to take advantage of any special interest in the minds of people. 
Some years ago when there was much discussion of the value of mush- 
rooms and the importance of care in collecting them, there were placed 
on special tables with careful descriptions many of the most common 
and important species. The exhibit of birds and plants appeal to an 
innate interest, easily aroused and maintained. Evidences are many 
that these various activities and influences of the museum are in a quiet 
‘but effective way developing in the community a spirit of sympathy, 
power of observation and a delight in the wonderful treasures of na- 
ture. 

A city of the wealth and population of Springfield is certainly for- 
tunate in the possession of a museum of natural history of such excel- 
lence and of collections so extensive and of such value for exhibition 
purposes and for study. These things have been made possible by the 
fine public spirit that characterizes the community. The City Library 
Association, including the Library, Art Museum and Museum of Nat- 
ural History, constitutes a rallying point for the various interests in 
matters literary, artistic and scientific. Much of the efficiency and 
influence of the association is the result of the untiring and unselfish 
devotion and labors of the late Rev. Dr. William Rice, librarian from 
1861 to 1897. Such is the confidence of the people in the werk 
of the institution that the city makes each year a generous grant 
of money to meet the running expenses of the three departments of 
literature, art and science. In land, buildings, books and collections 
the total value of the property is nearly, if not over, $600,000, most of 
which has been the gift of public-spirited citizens. On account of the 
simplicity of the museum building and the excellent work done on the 
cases, and care taken in the installation of the collections, this depart- 
ment of the association is conducted at a minimum expense. The total 
annual appropriation to cover salaries, repairs, cleaning and lighting is 
$1,200, and this amount is rarely exceeded. Yet the museum is em- 
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phatically an active institution, and has never lacked zealous and enthu- 
siastic workers. By an inevitable law of growth, as the museum is 
active and progressive, it constantly demands more room and greater 
facilities. Already in the short space of eight years it has twice out- 
grown its quarters. While the present building is commodious, the 
needs of the future were kept in mind in both construction and site, 
so that successive additions can be made until the building forms a 
quadrangle. When this extension is completed the main divisions of 
natural history, geology, botany and zoology will each have a floor space 
equal in extent to that of the present structure. With such a building 
Springfield’s needs for museum facilities will be amply satisfied and 
the range of work and influence broadened. 

And the field for the museum of natural history when conducted 
with enterprise and wisdom is one that well repays all effort and labor. 
Much of the best instruction in the public schools, training in observ- 
ing and reflecting on the facts of nature is well adapted to assist the 
museum, while the latter institution, rightly used, widens the outlook. 
A growth in familiarity with the region surrounding the city makes 
possible profitable holiday rambles and vacation outings for the study 
of local natural history. There may be developed a love and apprecia- 
tion of the delights that nature has in store for her students. Such 
pursuits are antidotes for the cares and perplexities that burden too 
many lives, so that a more healthful tone will pervade the social life 
of the community; nature opens her treasures to rich and poor alike, 
and the fullest indulgence in these joys carries no sorrow with it. In 
the larger centers well-equipped museums may well serve as training 
schools and points for the distribution of materials and examples of the 
best methods of administration. Their influence could be brought to 
bear on the smaller towns. Such a system with a very moderate ex- 
penditure of money would do much to relieve the barrenness and mo- 
notony which too often characterize the intellectual and social life of 
the country town. 
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COLLEGE ENTRANCE EXAMINATIONS. 


By ABRAHAM FLEXNER, 


LOUISVILLE, KY. 


F all the influences molding secondary education in the United 
States at the present time, among the most powerful are the 
college entrance examinations. To the schoolmaster they seem to 
embody in tangible form the object of his efforts; to the student they 
form a barrier that must be cleared, interposed as they are between 
him and that fascinating interplay of social, athletic and perhaps 
scholarly activities, called college life. It becomes, therefore, a ques- 
tion of immediate and pressing importance—what conception of edu- 
cation do these examinations tend, perhaps unconsciously, to establish ? 
In scholarship tests they yield a result that is treated as abso- 
lute; no consideration suggested by the development or individual 
history of the student is suffered to modify or illumine their ver- 
dict. The ignorance and the impartiality of the examining author- 
ity compel the rejection of all factors except the visible question 
and its answer. But in the secondary school period neither knowl- 
edge nor the rehandling of knowledge can, save at the peril of 
growth, be regarded as the sole or main educational end. The 
accumulation of facts, the mastery of tools must be subsidiary 
to the inward ordering of the pupil. While this work of organiza- 
tion must proceed side by side with, indeed largely by means of, 
the acquisition of knowledge, the two processes do not form an equa- 
tion. In a word, definite quantitative, even definite qualitative 
performances in certain limited areas of knowledge can not be 
immediately translated into mental and moral terms. A limited 
acquaintance with certain predetermined selections from Greek, Latin 
and English literatures may or may not connote the concentration, 
energy and power of resistance which genuine training should confer; 
there is no necessary or inevitable connection between them. What 
we want is a method for measuring energy, growth, organization. An 
examination, therefore, which seeks not only to value past effort, but 
to decide the very possibility of future opportunity simply upon the 
basis of a uniform scholarship test, emphasizes scholarship, such as it 
is, at the expense of organization. It tends inevitably to produce a 
special, narrow fitness for meeting a particular form of test at the cost 
of spiritual spontaneity, and, in consequence, the verdict of the schools 
is usually upset by the verdict of subsequent experience. 
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I say the examinations emphasize scholarship; but do they? In 
each subject they aim to cover a clearly defined requirement. As a 
means of eliminating caprice this is excellent and effective; but too 
literal insistence upon the most admirably defined requirement is fatal 
to the scholarly, the vital quality. The larger interests, the vaguer 
gropings, that in youth mark the mind with developmental possibilities 
are distinctly discredited in favor of the nimble, lightly cumbered, 
Athenian knack of the trained ‘examinee.’ Knack is the quality pro- 
duced and honored by the examination test, hastily and externally ad- 
ministered. Ability to guess the answer through the question, me- 
chanical celerity in applying the formula to the problem—be the 
problem historic, linguistic or mathematical—cleverness in seizing 
and elaborating an idea frequently implied in the interrogatory, a 
special trick of remembering odds and ends, phrases or comments— 
in a word, breezy facility—such is the ideal equipment for the college 
entrance test. The candidate will surely be overweighted by genuine 
love of his subject, witnessed by large, though necessarily vague and 
immature acquaintance with it. His chance of passing will be better 
if he has not wandered beyond the ‘assigned’ and has that at his 
finger tips. For the foreign examiner is not seeking evidence of 
power, of energy liberated and directed to intelligent purpose. With 
this—the real business of the real teacher—he has no concern. He 
stands fast by the letter; he must have the special nuggets of knowl- 
edge. The effort to satisfy such tests is thus not only fatal to a lofty 
conception of the teacher’s office—it is equally fatal to genuine scholar- 
ship, poor a substitute as is mere learning for that spontaneity of con- 
sciousness at which culture and training should aim. Taste, capacity, 
originality are thus heavily discounted by staking the issue on some- 
thing that taste, capacity and originality soon learn to regard with 
disgust. Hence, too often, those who have most ‘successfully lent 
themselves to the ‘mill treatment’ prescribed, are those whom the fuller 
tests of scholarship, professional training and practical life reject as 
lacking scope, pliability and interest. 

I am sure that our collegiate ‘lords and masters,’ overwhelmingly 
interested as they are in specialties rather than in boys, do not realize 
the deadening and restrictive effect of this mechanical emphasis of 
the letter. What shall it profit a student to develop a real love of 
Shakespeare at the expense of a thorough and intimate knowledge of 
the notes to Macbeth? What shall it profit him to extend his acquaint- 
ance with Milton beyond the designated poems and books, if in the 
process he forget why the ‘Vision of the guarded Mount’ looked ‘to- 
ward Nomancos and Bayona’s hold’? Of course, no student retains 
such lore beyond the day appointed for its display. The melancholy 
truth is that it is retained so long only by means of mechanical reitera- 
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tion, much more likely to injure than to encourage good taste, and 
patiently submitted to only by those who never read literature as 
literature at all. 

If too precise insistence upon arbitrarily assigned tasks is thus 
fatal to both vital teaching and scholarly interest, rigid limitation to 
brief and uniform examination periods is equally fatal to thought. 
We profess the desire to train students to coherent, logical ratiocination, 
to supplant the capricious mental spurt with the steady stream of 
thought. But the written examination, as now carried on, places at 
a marked disadvantage the intellect that has learned to work with 
deliberate discrimination. At a given moment the examination 
athlete darts his eye swiftly through the question paper, searching for 
some familiar sign, and at its sight dashes off the answer that is wait- 
ing for that particular provocation. No adequate time for reflection, 
no allowance for individual or accidental variations! The mind that 
refuses to operate in this reckless fashion is not ‘ready’! The student 
who has read widely rather than crammed recently, is not ‘ready’! 
Meanwhile, the sprinter equipped for just these spurts, without real 
power of thought, observation or concentration, satisfied with super- 
ficial compliance with requirement—or less—moves nimbly from topic 
_ to topic, touches lightly here and there, and with a ‘make-believe’ 
that the stranger can not penetrate, presents as the hammer falls a 
smooth and more or less finished result. 

Such conditions are so far from promoting readiness of thought 
that they simply negative all thinking. They substitute a lightning 
reflex for the deliberate working of the higher thought centers. I 
can not believe that top-speed has, even in practical life, the impor- 
tance here attributed to it by implication; and if it be urged that only 
‘average’ speed is desired, I answer that the supposed process of aver- 
aging is an absurdity. The slower intellects refuse to be averaged with 
the swifter. Each has the sacred right of individuality, and no eda- 
cational-effort can be considered sound that suffers one to waste part 
of its natural superiority, while it endeavors to compel the other to be 
something that it is not and, except in a limited way, can neve 
become. Doubtless speed will increase with the formation of a thorough 
and logical mental habit. But the seriousness of the. occasion, the 
liability to temporary fluctuation, which the examiner can not distin- 
guish from permanent characteristic, and the importance of ascer- 
taining things of infinitely greater significance than the boy’s ability 
. to work under pressure for a time, combine to render the present 
method both unfair and unwise. 

I have referred to the ‘Jack-be-nimble, Jack-be-quick,’ type of 
examination athlete; let me not overlook his heavy-laden brother— 
the hoplite to whom the thing is as earnest and important as it pre- 
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tends to be. For him there is no youth; his life is a hard and unre- 
mitting cram, and he comes out of the ordeal, bereft of spirit, orig- 
inality, spontaneity, too often of health besides. In exchange for 
these he carries a premature load of ill-assimilated pedantry, of neither 
disciplinary nor inspirational value, and destined soon to slip from 
his all-too-rigid grasp: Often enough, the college years witness a 
violent recoil—mental and physical. But for the time being he is the 
idol of the examination boards. He is ready to solve in all seriousness 
their linguistic and historic puzzles. He wil] promptly state facts 
to illustrate any random quotation; he has at his tongue’s end 
a sentence each to describe ‘the successive governments in France be- 
tween 1789 and 1870’; he can mark all the long vowels in ‘Cesar,’ and 
tell you what goddess gave any oracle that you can cull from the ‘ Meta- 
morphoses’ ! 

I regret that lack of space makes it impossible for me to submit 
complete specimens of recent examination papers in support of these 
criticisms; but the system as a whole is condemned by the abso- 
lute exclusion of all evidence beyond the answers submitted. I insist 
that it is fit for little more than to measure superficial knowledge ; that, 
if it pretends to measure thought at all, it does so under conditions 
that practically forbid thought; that necessarily its influence on 
previous education tends to develop the external, mechanical and 
insincerely imitative at the sacrifice of the internal and spontaneous. 
The erection of so artificial a standard must lead to neglect of the 
proper educational business of youth, viz., the organization of each 
individual from within in harmony with his environment. Whatever 
connection may be charitably supposed to exist between such organiza- 
tion and the pursuits prescribed for college entrance, it can not be 
seriously maintained that the correspondence is so definite that it can 
be described in uniform quantitative terms, applicable to all students 
in all circumstances. Therefore, howsoever the questions be prepared 
and appraised, they can not alone be made the means of determining the 
issue without shifting the pedagogical emphasis from within to without. 

In support of my contention that in its present administration the 
examination system is needlessly absurd, I have before me a very im- 
pressive mass of evidence. Here, for instance, is an examination in 
Roman history covering two printed pages, in which, under eight sub- 
divisions, of which the candidate must select four, forty-one queries 
are submitted. ‘Time allowed, thirty minutes’! Thirty minutes 
within which the youth is expected to comprehend the way the paper 
is put, read the questions in order to exercise the privilege of selection 
and commit to writing the answers to about twenty questions. Some 
of them are, it is true, mere matters of memory; but in this space of 
time, the candidate who stops to recollect is lost. Hence, nothing but 
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the sort of cram that disappears the day after the examination and 
risks the loss of all pleasure in history will provide instantaneous 
knowledge of such facts as ‘The attitude of the Achzan league toward 
Perseus of Macedon; punishment inflicted by Rome for this; Polybius, 
the historian, as connected with this punishment,’ etc. All this de- 
pends on the merest mechanical memory, but there is more to come. 
In the same thirty minutes, he is to display quick-action historic 
insight ; for, as an original effort, he must ‘tell the story of Appius 
Claudius as his political enemies would tell it, then as his political 
friends would tell it.” Now if the answer to this is merely a repetition 
of a previous attempt it is worse than worthless; if devised at the 
moment, assuming that the candidate has what he can not have— 
sufficient information at his command to warrant an honest answer 
—it must necessarily be superficial. The companion paper, in Greek 
history, requires the student in an equally brief half hour, after a 
varied memory performance, to ‘argue that the Athenians were or 
were not wise in their final rejection of Alcibiades in 407,’ and to 
tell ‘what was the opinion of the comic poet Aristophanes in 405 about 
the wisdom of recalling him.’ One can hardly go far wrong in recog- 
nizing the same keen educational intelligence in two previous papers, 
one calling mainly for the history of Capua, the other for the history 
of the Messenian wars. The display of such learned and irrelevant 
trifles is taken to indicate a proper knowledge of Greek and Roman 
history; and a teacher who is really trying to train boys must employ 
the history-tool so as to satisfy such tests! In truth this attempted 
draft on the historical imagination is but a transparent imposition, 
deceiving, not the children, who know the hollowness of the ‘make- 
believe,’ but the learned scholars who gravely require boys and girls 
after a study of the outlines of ancient history to ‘compare Plato and 
Aristotle,’ and in the same two hours, select and answer eleven other 
questions out of a paper containing forty, many of the single questions 
demanding from five to ten distinct answers. 

The English papers present equally pernicious illustrations. In 
these days of the ‘new’ education, prominent educators congratulate 
us on the ‘system’ that has unified the entrance requirements in Eng- 
lish! A board of experts selects in two groups some dozen or two 
everything everywhere. Now English A, so-called, consisting of 
things so appropriate to the universal youthful mind as Tennyson’s 
classic gems, a knowledge of which is required of all candidates for 
‘Princess’ and Lowell’s ‘Sir Launfal,’ is to be touched lightly as a 
mere basis for composition; the examination uses the material thence 
derived to test the candidate’s powers of expression. A process better 
calculated to torture the teacher and to divorce expression from experi- 
ence in the pupil could hardly be devised. For the way in which the 
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selections must be used can be guessed from the fact that one paper 
before me requires the pupil to write in an hour and a quarter three 
original essays, ‘correct in paragraph and sentence structure and gen- 
eral arrangement,’ on subjects selected from twelve, of which the fol- 
lowing are samples: ‘What are the essential characteristics of the life 
described by Addison and Goldsmith as contrasted with the life in 
Ivanhoe’? or ‘Compare the Ancient Mariner and the Vision of Sir 
Launfal with regard to the representation of a moral idea in each’? 
In one and a quarter hours a boy is to read and choose three out of 
twelve such problems, get his ideas into shape and set them down 
‘correct,’ without the chance to reconsider, readjust, rewrite or recopy, 
which the most practised writer demands, and which every good teacher 
tries to get the pupil to require of himself! 

‘English B is worse. The specimens consisting of ‘Lycidas,’ Burke’s 
speech, Macaulay’s ‘Milton,’ etc., must be dissected and ‘crammed’ 
in minute detail. One question before me requires the student to 
enumerate Burke’s ‘six causes’; another, after quoting five lines from 
the body of the speech, gravely asks what part of the oration follows 
immediately after; while still another requires, on the basis of 
Macaulay’s two essays, a comparison between ‘the political element in 
the life of Milton with the same element in the life of Addison’! 

It is useless to go further into details; but I must not omit to call 
attention to the close connection between the examination papers in 
Latin and Greek and the fraud that is generally practised in their 
. study. It is well understood among boys that to pass in these subjects 
one must have at ready command the assigned portions of the classics— 
one must be able to pick up the thread of narrative or argument, 
wherever the caprice of the examiner may choose to cut into it. The 
most effective and expeditious way to prepare is through the persistent 
use of ‘interlinears’ and ‘trots.’ A smattering of syntax, a fair knowl- 
edge of the forms, such as class room drill alone may be relied on to 
give, and a glib translation, such as daily surreptitious use of the 
‘trot’ will infallibly ensure—these may be safely counted on to satisfy 
the present form of examination. What successful preparation for 
such tests costs the candidate in honesty, love and capacity for work, 
interest in the subject itself, one need not pause to calculate. It is only 
another illustration of the way an external and ‘impartial’ examination 
makes shipwreck of sound educational practice. The pupil detaches 
a fragment of his power, devotes it to devious uses, and ‘passes’— 
the rest of his nature remains an unweeded and untilled garden. 

I contend, therefore, that however the examinations be modified, 
the system that relies upon them solely is fundamentally unsound. 
For the closer the apparent articulation thus secured between secondary 
school and college, the more certain becomes the internal educational 


























COLLEGE ENTRANCE EXAMINATIONS. 59 


hiatus. The larger the examination specter looms before student and 
teacher, the more decisive the tendency to neglect individual discipline 
and development, in order to perfect in their stead an organization 
calculated to meet the exigencies of a critical moment. Preparation 
for college entrance examinations, rather than preparation for college 
or preparation for life, insensibly becomes the educational goal. For 
clearly, when the whole future is staked on this single throw, the temp- 
tation to be effectively ready for it is irresistible. I say advisedly—the 
whole future; since by insistence on an academic degree as a pre- 
requisite to the pursuit of law or medicine on the most highly favored 
terms, the professional schools aid in the production of the artificial 
crisis. Under these conditions, the field for pure educational effort in 
the secondary period threatens, despite the enrichment of the curriculum, 
to become steadily narrower. The initial and determining factor in 
the planning of a student’s course of work is neither his endowment 
nor his opportunity, but the caprice that carries him to one institution 
rather than to another. This choice once made, it becomes increasingly 
difficult to persuade him to cooperate with his teacher in the endeavor 
to sound fully and genuinely his personal power. His absorbing in- 
terest lies in the statement of the college requirements; and so marked 
has this factor become that prominent schools do not hesitate to an- 
nounce the particular colleges by whose requirements their curricula are 
regulated, as if any uniform requirements could possibly outline an 
educational procedure strictly applicable in even a single case. 
Doubtless the secondary teacher will be roundly criticized by his 
collegiate superiors, just when he has, through the suppression of the 
student’s individuality, succeeded in perfecting the preparatory ma- 
chinery warranted to turn out the qualities and accomplishments de- 
manded. For amidst collegiate conditions that begin by conceding to 
the student the possession of an individuality, which his previous train- 
ing has, under collegiate compulsion, absolutely denied, it becomes at 
once manifest that preparation for college entrance examinations is 
not preparation for college. Indeed, for a college life, offering at the 
outstart liberal election in the whole field of knowledge and experience, 
what adequate training can be supposed to reside in the mechanical 
and uniform drill demanded by the entrance requirements? The 
articulation that seemed from superficial inspection so neat and com- 
plete turns out a delusion; the educational sine qua non leads nowhere. 
In bygone days it may have fitted immediately into the prescribed 
freshman course. But no such justification now remains. Every- 
where the developmental idea of power has driven out the superstitious 
faith that attached magic virtue to certain symbols—everywhere ex- 
cept in the peculiar domain where the nimble mastery of a few formule 
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is still thought to indicate a definite degree of mental growth and moral 
strength ! 

The situation, therefere, calls at once for examination reform, 
but it calls also for far more: we must harmonize under a sufficiently 
large ideal the various phases of developmental education. The ele- 
mentary school, the secondary school, the college, have not yet been 
viewed and organized as essentially a single educational institution. 
Pending and in aid of their reorganization on this basis, I urge the col- 
leges to emphasize the vital, not the mechanical, side of preparatory 
teaching; to establish fixedly no machinery that may impede the crea- 
tion of a system subtly adapted to the individual. Our sore need now 
is of an intellect that shall conceive as a single whole the progression 
from childhood to maturity; that shall embody this progression in a 
connected series of educational institutions, from which every false, 
every mechanical, every pedantic test and motive shall have disappeared. 
Throughout, the system must be dominated by the effort to organize 
the child in effective harmony with his environment—it must aim at 
nothing else ; it must be satisfied with nothing less. 
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A NEW SOURCE OF HEAT: RADIUM. 


By HENRY CARRINGTON BOLTON, Pu.D. 


A? a meeting of the French Academy of Sciences held in March 

MM. Curie and Laborde announced a newly discovered prop- 
erty of that extraordinary substance radium—its salts emit heat con- 
tinuously and to a measurable extent. Readers of the PopuLaRr 
ScrencE MontTHLY may remember that in the number for July, 1900, 
we sketched the history of the discovery of this new body by M. and 
Mme. Curie in 1898, and we gave some account of its marvellous 
physical and chemical properties so far as known at that date; its 
power of giving out light perpetually without any exciting cause, its 
emission of rays that penetrate solids like the X-ray, its faculty of 
acting on sensitized plates, and of causing air to conduct electricity. 
Now a fifth property must be added, that of the emission of heat. 

During the few months that have elapsed since the publication of 
the above summary, physicists and chemists on both sides of the 
Atlantic have been actively experimenting with the interesting body, 
in no wise discouraged by its excessive rarity and by the great diffi- 
culty of obtaining it unmixed with the mineral substances by which 
it is always accompanied in nature. Tons of minerals have been sub- 
mitted to laborious processes in the chemical laboratory to obtain a 
few grammes of the precious material; and at the end of the task 
the conscientious scientist can only claim that the product is such 
and such a salt containing a small, unknown percentage of radium. 

To enumerate the peculiar activities of radium with any degree 
of completeness would occupy more pages of the magazine than could 
well be spared; for details we must refer to the purely technical jour- 
nals, but some points arrest the attention of every one. 

Becquerel, the French physicist whose name is attached to the rays 
emitted by uranium, observed the powerful physiological action of 
radium when in a comparatively pure state; a few grammes enclosed 
in a bottle carried in his waistcoat pocket burned holes into the flesh 
in six hours, producing superficial sores that took several weeks to 
heal. Some experimenters have remarked that their fingers are made 
sore by handling its salts. Aschkinass and Caspari have exposed cul- 
tures of Micrococcus prodigiosus to the influence of its rays and ascer- 
tained that they were fatal to the bacteria. 

The character of the rays given out by radium has-been the sub- 
ject of special research; MM. Curie and Danne observed that solid 
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bodies submitted to the rays issuing from radium in a confined space, 
became active themselves in an analogous manner. On removing the 
bodies from this influence the power thus excited passes off in accord- 
ance with a given law independent of the nature of the bodies. In 
this connection experiments were made with bodies of diverse consti- 
tution, such as aluminium, copper, lead, bismuth, platinum, silver, 
glass, alum, paraffine, celluloid and caoutchouc. 

Professor Rutherford, of Montreal, has found that this induced 
activity is produced by an ‘emanation’ that behaves like a gas, but 
this gas has not been isolated, or tested chemically or physically. In 
this connection it is of interest to note that Dr. Giesel, of Germany, 
also mentions a peculiar, colorless gas, having radio-active properties 
obtained by the decomposition of radium bromide. 

The nature and extraordinary energy of the rays emitted by this 
singular substance has attracted much attention; it has been shown 
that they are of different kinds, a part being identical with’ cathode 
rays and another part capable of being still further divided into 
very penetrating rays, and those easily absorbed. Their energy is esti- 
mated by Rutherford and McClung to be prodigious; they calculate 
that one gramme of radium would radiate in a year energy equivalent 
to 3000 gramme-calories, which is about one foot-pound per hour. The 
source of this energy is a mystery; the savants last named suggest that 
it is due to the breaking down of atoms into smaller particles which 
themselves constitute these radiations. 

Since it is universally admitted that the radiations are material 
the problem arises, does radium lose weight in the course of time? 
This question has been answered differently by two authorities. Bec- 
querel has calculated from experimental data that one square centi- 
meter of radium-surface would lose 1.2 milligrammes of matter in 
one thousand million years. On the other hand, Heydweiller found 
that five grammes containing only a small percentage of pure radium 
lost about 0.02 of a milligramme per day, and he observed a total loss 
of one half milligramme in a time not stated. The excessively small 
quantities of material available for examination and its exceeding 
rarity (a very small sample is valued at twenty-five dollars) will ac- 
count for such contradictory statements. 

The discovery by Curie and Laborde that radium emits heat was 
the result of two experiments. By a thermo-electric method they ascer- 
tained that a specimen of barium chloride containing one sixth of its 
weight of radium chloride indicated a temperature 1.5° C. (2.7° Fah.) 
higher than a sample of puré barium chloride; the temperature was 
determined by comparing the heat emitted with that excited in a wire 
of known resistance by an electric current of known intensity. In 
the second experiment they employed a Bunsen calorimeter. The ex- 
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perimenters found that one gramme of active barium chloride emits 
about fourteen small calories per hour. The specimen contained only 
about one sixth its weight of radium chloride, but on testing 0.08 
gramme of purer material they obtained identical results, from which 
it can be calculated that one gramme of radium would emit 100 small 
calories per hour, or one atom-gramme (225 grammes) would emit 
each hour 22,500 calories, an amount comparable with the heat disen- 
gaged by the combustion in oxygen of one atom-gramme of hydrogen. 

The continuous emission of such a large quantity of heat can not 
be explained by any chemical action, and must be due to some modifi- 
cation of the atom itself; if so, such a change must be very slow. As 
a matter of fact, Demargay observed no change in the spectrum of 
radium examined at intervals of five months. 

An English writer, commenting on the figures given by M. Curie, 
says that a radium salt in a pure state would melt more than its own 
weight of ice every hour; and half a pound of radium salt would evolve 
in one hour an amount of heat equal to that produced by burning one 
third of a cubic foot of hydrogen gas. And the extraordinary part 
of this is that the evolution of heat goes on without combustion, with- 
out chemical change of any kind, without alteration of its molecular 
structure, and continuously, leaving the salt at the end of months of 
activity just as potent as in the beginning. Yet this state of things 
must have a cause, for it must not be imagined that perpetual motion 
has been at last attained. 

Persons who are not practically familiar with the work carried on 
in the laboratories of physics and chemistry are in danger of drawing 
unwarrantable conclusions from the statements made by imaginative 
reporters in the daily press, and of concluding that radium will eventu- 
ally replace gas for illuminating purposes as well as anthracite for 
heating. Such persons do not realize the great scarcity of the raw 
material yielding this substance, nor the exceedingly minute quantities 
used in the experiménts which have furnished these astounding results. 
A tea spoon would probably hold all the pure radium as yet prepared, 
and its price would amount to thousands of dollars. 

And what may be expected from future researches? Do the other 
rare bodies, polonium, actinium and thorium, that behave in many 
respects like radium, also share its most recently discovered power of 
emitting heat? Will not scientists be compelled to revise some of the 
theories of physics that they regard at present as cardinal? And what 
are the conditions in the earth beneath our feet, when inert matter 
manifests energy to such an amazing extent without a known cause? 
The future opened to students and to philosophers is fraught with 
mysteries, the solution of which will be eagerly awaited by the rest of 
the world. 
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THE DECREASE IN THE SIZE OF AMERICAN FAMILIES. 


By PRoFEssoR EDWARD L. THORNDIKE, 


TEACHERS COLLEGE, COLUMBIA UNIVERSITY, NEW YORK. 


5 lee vital statistics of three other eastern colleges show the failure 
of Harvard graduates to produce their share of the present gen- 
eration to be but a single example of a widespread condition. They 
further prove that the common discussions of the theoretical and prac- 
tical questions which this failure suggests are superficial and mislead- 
ing. In reality its explanation leads us directly to the fundamental 
problem of evolution. The facts are best seen in tabular form. 


S1zE oF FAMILIES OF AMERICAN COLLEGE GRADUATES.* 


The first number in each column gives the average number of children; 
the number in parenthesis gives the number of cases on which the average is 
based. 
































Middlebury. Wesleyan.t | New York Univ.t Harvard. 
1803-1809 | 5.6 (64) 
1810-1819 | 4.8 (161) 
1e00-1800 9 (189) 4.5 (110 
1830-1839 | 3. 9) 3} 
1840-1849 | 3.4 (83) 3.3 (220 tae oat * Cas) 
1850-1859 | 2.9 (90) | 3.2 (227 29 90) 
1860-1869 o. sit 2.6 (250 25 66 ) 
1870-1874 4 
1875-1879 | 1.82 (39) 1.99 (1872 inclusive) (634) 
Total 946 | 807 349 634, In all 2,736 














* These figures come in the case of Middlebury and New York University 
from the alumni catalogues, which give the number of children living and dead, 
from the answers to questions collected by Professor Nicholson in the case of 
Wesleyan University (both living and dead children are included), and from 
President Eliot’s report, in which case only living children were counted. There 
are doubtless inaccuracies in the records, but the tendency of these would be 
to make our figures relatively too small for the earlier decades, and conse- 
quently truer records would only emphasize the decrease in productivity upon 
which all the arguments of this discussion will be based. 

In the case of the Middlebury and New York University records, I have 
used only those families where the husband had been married at least ten years 
before he died. In the case of the Wesleyan records all married graduates have 
been included as the data required to make a selection on the basis of length 
of married life were lacking. I have to thank Professor F. W. Nicholson, Sec- 
retary of Wesleyan University, for the use of his records and Mrs. E. B. Brown 
for the report of the New York University graduates. 

t The Wesleyan averages include cases from 41 through 50, ete. 

¢ The New York University averages include cases from 35-44, 45-54, ete. 

§ This average would be slightly raised by children to be born after th 
time of record. 
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These figures are from a sufficient number of cases to be substan- 
tially reliable. For instance, there is not one chance in a thousand 
that the Harvard average is 10 per cent. too low. The existence and 
approximate amount of the decrease in the size of family is thus cer- 
tain. Its substantial identity in Middlebury, a country college in 
Vermont with a local attendance, in New York University, a. city col- 
lege, and in Wesleyan University, a strongly sectarian college with an 
attendance drawn from the northeastern states, makes it probable that 
it has prevailed throughout the college population of the north Atlan- 
tic states. It must depend upon some fundamental cause. 

City life and advanced age at marriage are out of question. The 
former cause would work to a far greater extent upon New York Uni- 
versity or Harvard graduates than upon Middlebury graduates, all of 
whom come from and most of whom go back to life in small towns. 
Yet in the statistics there is little difference. An increase in the age 
at marriage can not have been the cause for the simple reason that 
such increase, as I have elsewhere shown, amounts only to a very few 
months. An increase in the age at marriage of the wives of our group 
of men would be a more efficient cause. I know of no available statis- 
tics to decide the question, but it would seem extremely unlikely that 
the age of wives should have increased much when the age of husbands 
has increased so little. 

The most plausible explanation attributes the change to the custom 
of conscious restriction of offspring. Greater prudence, higher ideals 
of education for children, more interest in the health of women, inter- 
ests of women in affairs outside the home, the increased knowledge of 
certain fields of physiology and medicine, a decline in the religious 
sense of the impiety of interference with things in general, the long- 
ing for freedom from household cares—any or all of these may be 
assigned as the motive for the restriction. The only other explana- 
tion which to the present writer seems adequate assigns the decreased 
productivity of college men to real physiological infertility ot the social 
and perhaps of the racial group to which college men and their wives 
belong. 

It is possible to do more than speculate about the relative shares 
of unwillingness and incapacity. The figures themselves tell a plain 
story to the student who examines them in the light of recent knowl- 
edge of the variability of physical traits. 

If we tabulate the records by decades so as to show the percentages 
that families of 2, 3, 4, ete., children were of the total number of 
families, we can see just how the decrease in the averages has been 
brought about. Suppose for instance that we had in 1803-1814 and 
in 1865-1874 the following percentages : 
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Children SS £€ 8 &#H& Bee tere es 
1803-1814 0 0 2 4 8 10 16 20 16 10 8 4 2 
1865-1874 10 15 19 8 4 5 8 10 8 5 4 2 1 


It would be clear that the change was due to the substitution of 
families of 0, 1, 2 and to a slight extent of 3, for fifty per cent. of 
the families over 3, that all these groups of larger families had given 
up the same proportion to swell the groups of small families. This 
would point clearly toward restriction as a cause. 

Suppose that the following were the facts: 


Children > ¢SteteeteetigeF} tt 3 =» 2 
1803-1814 0 0 2 4 8 10 16 20 14610 8 4 2 
1865-1874 6 8 10 16 20 144610 8 4 2 0 0 90 


In this case it is clear that the change was due to the substitution 
throughout of families less in each case by three children. There is 
no cutting off equally from all the higher groups. Families of 4 and 
5 for instance increase in number. There is no special increase of 
the 0, 1, 2 families. The movement has been simply a general de- 
crease in size, a moving backward of the general tendency to produce. 
Such an appearance in the statistics would point toward decreased 
reproductive capacity. 

In our second illustration there would probably be in connection 
with the lowered average tendency a reduction of the variability. That 
is the range or spread from the common occurrence (a four-children 
family) would be less, and our figures would be something like the 
following : 

Children 0 1 2 3 4 5 6 7 8 
1865-1874 4 6 ll 17 7 

Generalizing the argument we may say: 

In so far as conscious restriction is the cause of the lesser fertility 
of the late decades it will show itself by a disturbance of the form of 
distribution of the different-sized families. 

1. Restriction as commonly considered would increase the 0, 1 
and 2 and to some extent 3 children families at the expense of all 
larger families. For according to the common view there would be 
no influence of restriction in a family which had already five or six 
children. 

2. Each group of large-sized families would then lose in proportion 
to the number of families in it, the psychological and social sources of 
the custom being in no way correlated with fertility. 

3. The result will be the appearance in the statistics of late decades 
of two species of families, one showing the natural tendency and in 
every way comparable to the species shown in the first decades, the 
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other a species of restricted families with a range from 0 to 3 or 4 
and a preponderance of 2’s and 0’s. 

In so far as growing incapacity is the cause, it will show itself 
not by a disturbance of the form of the distribution of the different- 
sized families, but by a shifting of the whole distribution back toward 
a lower point, with probably a reduction of its variability or spread. 

If now we turn to the actual facts we shall see that restriction of 
this type is utterly inadequate to explain them, while a growing inca- 
pacity would explain them very well. 

The comparison of what has actually occurred with what would 
have occurred as a result first of growing restriction and second of 
decreased fertility may be more conveniently made by the use of graphic 
representations than by the numbers. There are thus presented: (A) 
the changes that would have occurred if the real fertility of this spe- 
cies of individuals had decreased to a bit less than one half what it 
was in 1803-1825, the variability being reduced in proportion to the 
square root of their average; (B) the actual changes in the size of 
families of college graduates from 1803-1874, and (C) the changes 
that would have occurred if the reduction in the average size of fam- 
ilies had been due to an increase in the number of families in which 


_the natural fertility had been restricted to from 0 to 4 children. In 


the last case I have calculated the result upon the hypotheses that 2 
would be favored by forty per cent., 0 and 3 by twenty per cent. each, 
and 1 and 4 by ten per cent. each. But any other distribution of the 
restrictions would lead just as emphatically to the same general con- 
clusions. Still more so would a restriction to families of from 0 to 3 
children. 

This conclusion is that the changes in distribution actually found 
decade by decade have far more likeness to those that would result 
from a decrease in fertility, than to those that would result from re- 
striction. Indeed, the likenesses in the first instance are so close as to 
force upon us the conviction that the causes are identical. If one for- 
got the common opinions about the prevalence of restriction and looked 
directly at the facts he would say: The general fertility sinks from 
5 to 2-3; the very large families become impossibilities, the range of 
possibility which was from 12 to —2 has changed to from 8 to —3 or 
—4; this species, whatever it is, is dying out. The facts are surely suffi- 
cient to rule out restriction of the type described, but before jumping 
to the conclusion that the obvious explanation of the statistics by a 
steady decrease in fertility is the true one we must seek other possible 
explanations of them. 

Among such explanations that have been suggested to the writer 
none seems satisfactory. It might be thought that restriction was to 
3, 4 and 5 in the early decades, to 2, 3 and 4 in 1835-55, and finally 
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to 1, 2 and 3. But we can not then account for the great number of 
zeros in the early decades, nor for the way in which the reduction of 
the variability occurs. Again it might be thought that there has been 
a growing reluctance to have families over a certain size, a reluctance 
that becomes more and more intense in the case of large sizes. But it 
is impossible to find any scale for the increase of this reluctance such 
that by assigning more and more individuals to the reluctant class we 
can derive a series of distributions by decades at all like those actually 
found. 

Of course if we postulate both a lowering with time of the size to 
which families are restricted and a sliding scale of reluctance that also 
varies with time we can account for the observed facts. Such a hy- 
pothesis is, however, suspicious because of its complexity and apparent 
artificiality. I do not deny that it may be true, but until we find some 
further support for it, we are bound so far as the observed facts go to 
prefer the vera causa which explains the observations with perfect sim- 
plicity, and to attribute the numerical degeneration of our group to a 
real decrease in fertility. 

So far as our general mental prepossessions go, however, a real 
decrease in fertility seems at first sight a preposterous doctrine. One 
‘an well imagine the sneer of the physician whose experience empha- 
sizes the frequency of restriction and the pitying smile of the biologist 
who discerns that a progressive decrease in fertility of a species is a 
flat contradiction of the doctrine of natural selection. ‘Play on with 
your statistical hair-splitting,’ they would say, ‘Nothing that you find 
will disturb our beliefs. We know better.’ 

But I venture to assert that the experiences of metropolitan physi- 
cians will not serve to prophecy the social psychology of the species we 
have studied, that their opinions may here be as wide of the mark as 
the common belief that unwillingness is the main cause of the failure 
of the women of the better classes to nurse their children. As to the 
contradiction of natural selection, I may suggest that the existence, 
amount and results of the elimination of types by their failure to pro- 
duce their kind is after all a problem which only statistical inquiries 
can settle and that if the doctrine is to be used as an excuse for evad- 
ing certain obvious facts in human history it is perhaps time that it 
should be questioned. 

The issue is clear. The more fertile members of a race produce 
of course a larger measure of the next generation than do the less fer- 
tile. So also do their children, if fertility is inherited. There should 
then, according to present-day biology, be a quantitative evolution of 
fertility. Absolute sterility would needs be the first trait to be elim- 
inated from a species. It should have disappeared from the human 
stock wons ago. And so long as there are variations in fertility and 
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a transmission of these variations the fertility of a race must keep up 
to the racial type and ought to increase. It makes no difference 
whether the type can change only by sudden extreme variations or by 
a gradual change of its eenter of gravity. Of whatever sort the effec- 
tive variations are, the ones that must needs win in the case of fertility 
are variations on the plus side. But what we actually find is good evi- 
dence of a decrease. 

Although such emphatic facts as those reported here have never 
previously been at hand, the question has been clearly seen. In ‘A Sta- 
tistical Study of Eminent Men’ in the February number of this 
MonrTHLY, Professor Cattell called attention to the apparent inade- 
quacy of natural selection to account for the rise and fall of nations. 
A note in the April number referring to the Harvard statistics also sug- 
gests the dilemma of the doctrine. The question is there raised 
whether even if the failure to produce were due to a psychic epidemic 
of restriction, there should not be on current biological theory a natural 
selection for certain inheritable mental traits of those individuals who 
resisted the epidemic and consequently a maintenance of race produc- 
tivity. Our returns give support to this claim since the three genera- 
tions involved should give nature a fair amount of time. I shall not, 
however, make any use at this time of this argument. 

The decision of the question is equally clear. In so far as the 
decrease in the size of families is due to a real decrease in fertility, we 
have an absolute disproof of racial progress by the perpetuation of the 
characteristics of those who survive and reproduce. It is a simple 
question of fact. A comparison of families of different epochs, all of 
which are known to be unrestricted, would give an indubitable answer, 
and the argument here must not be a flourish of vague generalities. 

So far as present facts go the probability is against natural selec- 
tion in the case of fertility in man. The contrary hypothesis, that a 
stock like an individual has a birth, growth, senescence and death ; that, 
apart from the onslaughts of rivals or the privations of a hard environ- 
ment or the suicide of universal debauchery, races die a natural death 
of old age, lends itself very well to the interpretation of human history 
and perhaps to the history of animal forms as well. It leaves the 
causation of this race life and death as a mystery. But a mystery is 
less objectionable than a contradiction. 
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HELEN KELLER: A PSYCHOLOGICAL AUTOBIOGRAPHY.* 


By Proressor JOSEPH JASTROW, 


UNIVERSITY OF WISCONSIN. 


HE interest in the story of Helen Keller is many sided. To the 
public at large the personal interest naturally dominates; for 
the story of the development, in spite of seemingly impassable curtail- 
ments of experience, of a bright child into an intellectual young 
woman forms an intensely interesting and deeply human document. 
As an experiment in education the account is most valuable; at one 
point it reinforces principles already advocated upon other varieties 
of evidence; at another it opposes a narrow overvaluation of method 
or theory; at many others it illuminates the profound significance of 
the essentials, and throws into relief the secondary values of the ways 
and means of a real education. For the psychologist the narrative is 
no less important. It contributes notably to the interpretation of the 
role of sensation in the building up of intellectual acquisitions; it 
furnishes pertinent illustrations of the delicate interlacing of the 
strands of experience—throughout conditioned by natural endowment 
—in the composite pattern of the mental texture. 

Born June 27, 1880, at Tuscumbia, Alabama, of good ancestry, 
the child was deprived by a serious illness that befell her at the age 
of eighteen months, of both sight and hearing. Taste and smell re- 
mained normal, and her physical health continued to be excellent. At 
the time of her illness, the child had already spoken a few words, 
one of which— wah-wah’ for ‘water’—may have been retained through 
the illness and the sightless and silent years that followed. Miss Kel- 
ler believes that something remains to her of the glimpses of the 
world during her first months of life. ‘If we have once seen,’ she 
cites, ‘the day is ours, and what the day has shown.’ One must not 
underestimate the value of such continuity of experience as is possible 
even at so tender an age; yet it may be said that practically her men- 
tal life began anew amid her altered and restricted environment. 

The five years before the ‘light of the world’ was brought to her 
are suggestive of the spontaneous ingenuity of the child under such 
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unusual conditions. Signs were developed by mutual suggestion be- 
tween her and her family. ‘‘A shake of the head meant ‘No’ and a 
nod, ‘Yes,’ a pull meant ‘Come’ and a push, ‘Go.’ Was it bread that 
I wanted? Then I would imitate the acts of cutting the slices and 
buttering them. If I wanted my mother to make ice-cream for din- 
ner I made the sign for working the freezer and shivered, indicating 
cold.’’ ‘‘I understood a good deal of what was going on about me. 
At five I learned to fold and put away the clean clothes when they 
were brought in from the laundry, and I distinguished my own from 
the rest. ‘ I knew by the way my mother and aunt dressed when they 
were going out, and I invariably begged to go with them.’’ She played 
with the children about her and thus records how she did it. ‘‘I 
could not tell Martha Washington when I wanted to go egg-hunting, 
but I would double my hands and put them on the ground, which meant 
something round in the grass, and Martha always understood. When 
we were fortunate enough to find a nest I never allowed her to carry 
the eggs home, making her understand by emphatic signs that she 
might fall and break them.’’ Writing at the age of ten, she says: 
**When I was a very little child I used to sit on my mother’s lap all 
the time, because I was very timid, and did not like to be left by 
myself. And I would keep my little hand on her face all the while, 
because it amused me to feel her face and lips move when she talked 
with people. I did not know then what she was doing, for I was quite 
ignorant of all things. Then when I was older I learned to play with 
my nurse and the little negro children, and I noticed that they kept 
moving their lips, just like my mother, so I moved mine too.’’ Here 
is another recollection of her childish play: ‘‘My aunt made me a 
big doll out of towels. It was the most comical, shapeless thing, this 
improvised doll, with no nose, mouth, ears or eyes—nothing that even 
the imagination of a child could convert into a face. Curiously 
enough, the absence of eyes struck me more than all the other defects 
put together. I pointed this out to everybody with provoking per- 
sistency, but no one seemed equal to the task of providing the doll 
with eyes. A bright idea, however, shot into my mind, and the prob- 
lem was solved. . . . I found my aunt’s cape which was trimmed with 
large beads. I pulled two beads off and indicated to her that I wanted 
her to sew them on my doll. She raised my hand to her eyes in a 
questioning way, and I nodded energetically.’’ Obviously the little 
girl’s mind was developing, though doubtless with far greater slow- 
ness and difficulty than would have been the case under more norinal 
circumstances. Her moral training under the natural indulgence to 
one so afflicted suffered; and fits of passion and a lawless disregard of 
social amenities were a frequent occurrence. 

It was through Charles Dickens’s account of Laura Bridgman, 
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published in his ‘American Notes,’ that Mrs. Keller became acquainted 
with the possibilities of education for one in Helen’s position; and on 
March 3, 1887, Miss Sullivan came to Tuscumbia from the Perkins 
Institution in Boston—where Laura Bridgman lived—to take charge 
ds of Helen Keller. The first approaches to a mutual understanding 
between pupil and teacher were naturally dependent upon the utiliza- 
tion of the primitive sign language to which we all resort, with a suc- 
cess proportionate to our ingenuity, when thrown among those whose 
language we do not understand. Of this meeting Miss Sullivan wrote 
at the time: ‘‘She felt my face and dress and my bag, which she took 
out of my hand and tried to open. It did not open easily, and she 
felt carefully to see if there was a key-hole. Finding that there was, 
she turned to me, making the sign of turning a key and pointing to 
the bag.’’ Later they went upstairs together and there, says Miss 
Sullivan: ‘‘I opened the bag, and she went through it eagerly, prob- 
ably to find something to eat. Friends had probably brought her 
sandy in their bags, and she expected to find some in mine. I made 
her understand by pointing to a trunk in the hall and to myself and 
nodding my head that I had a trunk, and then made the sign which 
she had used for eating and nodded again. She understood in a flash 
and ran downstairs to tell her mother by means of emphatic signs that 
there was some candy in the trunk for her.’’ Miss Sullivan records a 
further instance of the child’s spontaneous signs. ‘‘She had signs 
for small and large long before I came to her. If she wanted a small 
object and was given a large one she would shake her head and take 
up a tiny bit of the skin of one hand between the thumb and finger 
of the other. If she wanted to indicate something large, she spread 
the fingers of both hands as wide as she could, and brought them 
together, as if to clasp a big ball.’’ 

These instances are suggestive of the considerable range of per- 
ceptions and activities that even a deaf-blind child can acquire with- 
out the use of words. The concentration point of Miss Sullivan’s 
efforts was the revelation to the ‘infant’ mind of the existence and 
the potency of a word. The humble instruments thereof were a doll 
and a piece of cake. The doll was given to the child and the deaf- 
mute signs for ‘d-o-l-l’ made by Miss Sullivan in the child’s hand. 
‘*She looked puzzled and felt my hand, and I repeated the letters. 
She imitated them very well and pointed to the doll. Then I took 
the doll from her, meaning to give it back to her when she had made 
the letters; but she thought I meant to take it from her, and in an 
instant she was in a temper and tried to seize the doll. 1 shook my 
head and tried to form the letters with her fingers; but she got more 
and more angry. . . . I let her go but refused to give up the doll. I 
went downstairs and got some cake (she is very fond of sweets). I 





































— 











74 POPULAR SCIENCE MONTHLY. 


showed Helen the cake and spelled ‘c-a-k-e’ in her hand, holding the 
cake toward her. Of course she wanted it and tried to take it; but I 
spelled the word again and patted her hand. She made the letters 
rapidly, and I gave her the cake.’’ Meaningless as this finger-play 
moust have been to the seven-year-old child, it was hardly more so than 
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other of the arbitrary relations between causes and effects that a child 
readily accepts as part of the logic of reality. But the magic touch 
that was to supply ‘the light that failed’ was not far off. The really 
serious obstacle was the difficulty of sustaining human relations with 
this willful bit of humanity, and of enforcing discipline. After a few 
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trying struggles, victory rested with the teacher; and the taught, once 
initiated into the charm of the new occupation, was fascinated thereby. 
After about a fortnight of this constant forming of letters in the 
child’s hand and pointing to objects thus designated—such as ‘mug,’ 
‘milk,’ ‘father,’ ‘mother,’ ‘walk,’ ‘sit,’ ‘water’—the notion that ob- 
jects were designated by the signs was grasped; and a ceaseless quest 
for names of all the things with which she was familiar was begun. 
Miss Sullivan thus describes the moment of inspiration. ‘‘We went 
out to the pump-house, and I made Helen hold her mug under the 
spout while I pumped. As the cold water gushed forth filling the 
mug, I spelled ‘w-a-t-e-r’ in Helen’s free hand. The word coming sc 
close upon the sensation of cold water rushing over her hand seemed 
to startle her. She dropped the mug and stood as one transfixed. A 
new light came into her face. She spelled ‘water’ several times. 
Then she dropped on the ground and asked for its name, and pointed 
to the pump and the trellis, and suddenly turning around, she asked 
for my name. I spelled ‘teacher.’ . . . All the way back to the house 
she was highly excited, and learned the name of every object she 
touched, so that in few hours she had added thirty new words to her 
vocabulary.’’ 

An illustrative instance of these early lessons in which moral teach- 
ings and material rewards are mingled with letters and simple occupa- 
tions is the following: Helen had been rebellious in regard to the use 
of her napkin. - Miss Sullivan arranged the table fittings but omitted 
the cake which was the reward for spelling a word correctly. ‘‘She 
noticed this at once and made the sign for it. I showed her the nap- 
kin and pinned it round her neck, then tore it off and threw it on the 
floor and shook my head. [This had been Helen’s behavior.] I re- 
peated this performance several times. I think she understood per- 
fectly well; for she slapped her hand two or three times and shook her 
head. We began the lesson as usual. I gave her an object, and she 
spelled the name. (She knows twelve now). After spelling half 
the word she stopped suddenly, as if a thought had flashed into her 
mind, and felt for the napkin. She pinned it round. her neck and 
made the sign for cake (it didn’t occur to spell the word, you see).’’ 
With this as the ‘premier pas qui cofite,’ the further progress, though 
at first slow, was direct and cumulative. On March 31 Helen knew 
eighteen nouns and three verbs; the next day she added eight more. 
On May 22 her vocabulary was estimated at three hundred words; on 
June 19 at 400 words; at the end of August at 625 words; at the close 
of her first year of instruction at 900 words. ‘Open’ and ‘shut’ were 
learned by the manipulation of a door; as early as June 12, while hold- 
ing some worsted for her teacher, she spelled to herself repeatedly 
‘wind fast, wind slow’; ‘in’ and ‘on’ were illustrated by putting Helen 
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in the wardrobe, or the doll on the table. Confusions occurred ; ‘mug’ 
and ‘milk’ were associated in a common action, and only gradually 
was each given its own name. Sentences followed naturally and 
quickly. Then she was introduced to raised letters and learned the 
mystery of reading. Later the art of Cadmus was presented, and 
within less than four months from her first word-lesson she wrote a 
letter of thirty words, recording childishly but clearly a few simple 
facts. 

Her desire for expression was marked from the outset. ‘‘I used 
to make noises,’’ she recalls, ‘‘keeping one hand on my throat while 
the other felt the movements of my lips. I was pleased with anything 
that made a noise and liked to feel the cat purr and the dog bark. I 
also liked to keep my hand on a singer’s throat, or on a piano when 
it was being played.’’ In 1890 the girl of ten years, though convers- 
ing fluently by the manual alphabet with those who could read these 
flying symbols of speech, felt that she was cut off from direct inter- 
course with her fellow creatures. ‘How do blind girls know what to 
say with their mouths?’ she asked her teacher. By allowing Helen 
to place her hands upon the throat and lips of the speaker and then 
inducing her to place her own vocal organs as nearly as possible in the 
same position she learned to make the sounds. These, with infinite 
patience and years of close training, were made to be readily intel- 
ligible, though naturally far from the perfect articulation that the ear 
produces. Deaf children are constantly taught to speak in this way; 
the added difficulty in this case is that the eyes can not read the lips 
and visually imitate the positions in articulation. For the deaf-blind 
this task must be delegated to the less ready guidance of the tactile 
sensibilities. Such an individual learns to speak orally as do the deaf, 
to read by touch as do the blind. The permanent peculiarity of the 
double deprivation is for Helen Keller her best and normal mode of 
receiving words—by interpreting the finger-letters of the deaf as they 
are made in the palm of her hand. In thisgway she ‘listens with her 
hands.’ 

The details of her education are now rendered accessible to all. 
The several stages from kindergarten occupations and spelling-games 
to courses in philosophy at Radcliffe College are graphically set forth. 
The range of her present capabilities is indeed remarkable; and the 
writing of the autobiography not the least of them. For the slow 
process of writing with a pencil—which is reduced to tactual guidance 
by writing on paper placed against a grooved cardboard back—she has 
substituted the typewriter, the space relations of the keys being as accu- 
rately fixed in her motor memory as they are in the visual memories 
of those that see. Neither of these forms of record can the blind 
themselves read. For their own use a system of pricked points—sim- 
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ple combinations of which form the letters—is adopted; such ‘Braille’ 
writing is done on a simple machine operated by a key-board. It is 
in this form that Miss Keller read and revised the chapters of her 
autobiography. When a stranger meets Miss Keller and wishes to 
communicate directly with her, she places her fingers against his lips 
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and throat, and thus reads the sounds as they emerge. This requires 
slow and distinct articulation on the part of the speaker, and consider- 
able filling in by guess-work on Miss Keller’s part. The letters formed 
in her hand is distinctly the superior method; yet pronunciation can 
be taught by the lip-reading method only. In this way she has learned 
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to speak French, German, Italian, to say nothing of her school experi- 
ence of Latin and Greek. Her range of language, expression and com- 
prehension is thus no mean one, confined though it be to the avenues 
of touch and motion. 

It-is interesting to trace the evidence of this ‘touch-mindedness’ 
in the imagery of her well-formed and expressive style. Her recollec- 
tions of the days of her childhood, as well as her more mature experi- 
ences contain many of them. In reading them it should be recalled 
that they include sensations of temperature and—very important to 
the deaf—the impressions of jar or vibration, which present a rich 
variety of distinctive qualities. 

**Oh, the delight with which I gathered up the fruit in my pina- 
fore, pressed my face against the smooth cheeks of the apples, still 
warm from the sun, and skipped back to the house!’’ Of the Ply- 
mouth rock: ‘‘I could touch it, and perhaps that made the coming 
of the Pilgrims and their toil and great deeds seem more real to me. 

I have often held in my hand a little model of the Plymouth rock 
which a kind gentleman gave me at Pilgrim Hall, and I have fingered 
its curves, the split in the center and the embossed figures ‘1620,’ and 
turned over in my mind all that I knew about the wonderful story of 
‘the Pilgrims.’’ ‘‘The rumble and roar of the city smite the nerves 
of my face, and I feel the ceaseless tramp of an unseen multitude, and 
the dissonant ‘tumult frets my spirit. The grinding of heavy wagons 
on hard pavements and the monotonous clangour of machinery are 
all the more torturing to the nerves if one’s attention is not diverted 
by the panorama that is always present in the noisy streets to people 
who can see.’”” With Mr. Jefferson as he personated for her Bob 
Acres writing the challenge: ‘‘I followed all his movements with my 
hands, and caught the drollery of his blunders and gestures in a way 
that would have been impossible had it all been spelled to me. Then 
they rose to fight the duel, and I followed the swift thrusts and parries 
of the swords and the waverings of poor Bob as his courage oozed out 
at his finger ends. Then the great actor gave his coat a hitch and his 
mouth a twitch, and in an instant I was in the village of Falling 
Water and felt Schneider’s shaggy head against my knee.’’ ‘‘The 
hands of those I meet are dumbly eloquent to me. The touch of some 
hands is an impertinence. I have met people so empty of joy that 
when I clasp their frosty finger tips it seemed as if I were shaking 
hands with a northeast storm. Others there are whose hands have 
sunbeams in them, so that their grasp warms my heart. . . . A hearty 
handshake or a friendly letter gives me genuine pleasure.’’ When an , 
organ was played for her: ‘‘I stood in the middle of the church, where 
the vibrations from the great organ were strongest, and I felt the 
mighty waves of sound beat against me, as the great billows beat against 
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a little ship at sea.’’ Of a test of Helen’s hearing when she was eight 
years old, Miss Sullivan writes: ‘‘All present were astonished when 
she appeared to hear not only a whistle, but also an ordinary tone of 
voice. She would turn her head, smile and act as though she had 
heard what was said. I was then standing beside her, holding her 
hand. Thinking that she was receiving impressions from me, I put 
her hands upon the table and withdrew to the opposite side of the 
room. ‘The aurists then tried their experiments with quite different 
results. Helen remained motionless through them all, not once show- 
ing the least sign that she realized what was going on.’’ ‘‘A medal- 
lion of Homer hangs on the wall of my study, conveniently low, so that 
1 can easily reach it and touch the beautiful, sad face with loving rev- 
erence. How well I know each line in that majestic brow—tracks of 
life and bitter evidences of struggle and sorrow; those sightless eyes 
seeking, even in the cold plaster, for the light and the blue skies of his 
beloved Hellas, but seeking in vain; the beautiful mouth, firm and 
true and tender. It is the face of a poet and of a man acquainted with 
sorrow.’’ Her occupation during a lecture at college is thus described : 
**The lectures are spelled into my hand as rapidly as possible, and 
much of the individuality of the lecturer is lost to me in the effort to 
keep in the race. The words rush through my hand like hounds in 
‘pursuit of a hare which they often miss. But in this respect, I do 
not think I am much worse off than the girls who take notes. If the 
mind is occupied with the mechanical process of hearing and putting 
words on paper at pell-mell speed, I should not think one could pay 
much attention to the subject under consideration or the manner in 
which it is presented. I can not make notes during the lecture be- 
cause my hands are busy listening.’’ 

The position of the sense of smell in the commonwealth of sensa- 
tion is for Tomo sapiens not a very lofty one. Its exercise is limited, 
and even when efficient, it is tabooed by the dictates of good manners. 
Yet it combines, even in those with a full quota of senses, with other 
forms of knowledge-getting, and frequently has a leading associative 
force. For the deaf-blind any ‘window of the soul,’ however narrow 
its aperture, is a welcome source of illumination; and it is easy to 
discover in the narrative of Helen Keller’s experiences, references and 
allusions that clearly indicate the direct and associative. value of olfac- 
tory impressions. 

‘*We walked down to the well-house, attracted by the fragrance 
of the honeysuckle with which it was covered.’’. ‘‘Suddenly a change 
passed over the tree [in which she was seated]. All the sun’s warmth 
left the air. I knew the sky was black, because all the heat, which 
meant light to me, had died out of the atmosphere. A strange odor 
came up from the earth. I knew it was the odor that always precedes 
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a thunderstorm, and a nameless fear clutched my heart.’’ ‘‘One beau- 
tiful spring morning when I was alone in the summer-house, reading, 
I became aware of a wonderful subtle fragrance in the air. . . . ‘What 
is it?’ I asked, and the next minute I recognized the odor of the 


mimosa blossoms.’’ ‘‘We read and studied out of doors, preferring 
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the sunlit woods to the house. All my early lessons have in them 
the breath of the woods—the fine resinous odor of pine needles, blended 
with the perfume of wild grapes.’’ ‘‘It was delightful to lose our- 
selves in the green hollows of the tangled wood in the late afternoon, 
and to smell the cool delicious odors that came up from the earth at. 
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the close of day.’’ In a camping party: ‘‘At dawn I was awakened 
by the smell of coffee, the rattling of guns, and the heavy footsteps of 
the men as they strode about, promising themselves the greatest luck 
of the season.’’ ‘‘The air was balmy with a tang of the sea in it.’’ 
**T felt the low soughing of the wind through the cornstalks, the silky 
rustling of the long leaves, and the indignant snort of my pony as we 
caught him in the pasture and put the bit in his mouth—ah me! how 
well I remember the spicy, clovery smell of his breath!’’ In describ- 
ing her visit to Dr. Holmes, she writes: ‘‘There was an odor of print 
and leather in the room which told me that it was full of books.’’ Miss 
Sullivan relates that when she took Helen, as a child, to church, she 
smelled the wine, when the communion service began ‘and sniffed so 
loud that every one in the church could hear.’ When rowing on the 
lake at Wrentham in the summer time, she recognizes the direction in 
which the nearest shore lies by the odors from the shrubbery on the 
shore. She may even recognize the part of the lake by the specific 
recognition of some blossoms that grow at some known spot. 

While it thus becomes sufficiently evident that the deprivation of 
the two most intellectual of the senses leaves an indelible impress upon 
the habits and manners of the mind, yet the community of the mental 
economy as well as of the materials which it employs and of the lan- 
guage in which it finds expression, is by far the more notable factor in 
the comparison. Whether we travel by train or by diligence or on 
foot, the destination is the same when reached. The one mode of con- 
veyance is swift, the other cumbersome, and the third arduous; each 
requires an equipment with which the others may dispense. For all 
the view from the mountain top is much the same, however wearisome 
the climb. What Miss Keller records of her resolution to go to col- 
lege is true in large measure of her whole career. ‘‘I knew that there 
were obstacles in the way; but I was eager to overcome them. I had 
taken to heart the words of the wise Roman who said, ‘To be banished 
from Rome is but to live outside of Rome.’ Debarred from the great 
highways of knowledge, I was compelled to make the journey across 
country by unfrequented roads—that was all; and I knew that in col- 
lege there were many bypaths where I could touch hands with girls 
who were thinking, loving and struggling like me.’’ 

And yet the ‘journey across country by unfrequented roads’ is not 
quite the same as the bustling traffic along the highway. It is be- 
cause of this difference that we admire the perseverance and testify 
to the inherent endowment of one who has reached the goal in spite 
of disabilities profound. It is difficult, in limited compass, to set forth 
the dominant traits of Miss Keller’s personality; it is the less necessary 
as the reading of the autobiography will convey a far more convincing 
VoL. Lxu1.—6. 
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realization of what she is and thinks and does than any sketch could 
suggest. During the first three years of her instruction she more 
than made up for the deficiencies to which her deprivations had sen- 
tenced her; and one can not but be impressed, upon reading the letters 
written before her tenth year, with the linguistic facility and the 
breadth of imagination of the child. Then, under more systematic 
guidance, she learned to speak and laid the elementary foundation for 
the arts and crafts of life. The desire to prepare for college was one 
of her early ambitions and became formulated into a definite plan of 
campaign at about her sixteenth year. The range of studies required 
for entrance she duly mastered, showing very unequal gifts for the 
various branches, and especial strength in her knowledge of languages, 
literature and history. It is no small tribute to her talents that in 
spite of no natural bent for mathematics and with the special difficulty 
that geometrical relations must present to a ‘tactual’ mind, she ac- 
quitted herself creditably in this study. At the moment of the publi- 
cation of her book she is closing her junior year at Radcliffe College. 
She has evidently gained much from her academic associations; and 
not the least of the confidence that her friends express in her future is 
based upon the mental growth that has been characteristic of these 
collegiate days. A reading of the selections from her themes in the 
course in English and from her more recent letters, indicate a certainty 
of touch in the handling of language as well as a noteworthy power to 
sustain an argument, that certainly meets the customary standard that 
one would be willing to apply to student writings. Such unusual 
achievements would have been impossible without an unusual endow- 
ment ; alertness and vigor of mind, a remarkable memory, a keen obser- 
vation and fertility of imagination, a pronounced taste for the literary 
side of life, good spirits and a ready sense of humor, comprehensive- 
ness and saneness of interests, a sympathetic and enthusiastic tempera- 
ment, a love of nature as well as of books—these are the traits that 
impress one as most potent in shaping her life and her aspirations. 
It is quite true that the same could be said for many another indi- 
vidual whose biography remains unwritten, and whose achievements 
are not entered upon the tablets of a hall of fame. The absurd exag- 
gerations and distorted accounts of Miss Keller’s career, that have 
gained currency, are much to be deplored. We feel so overwhelmingly 
our own dependence upon what we see and upon what we hear, that we 
naturally drop into hyperbole and exhaust our adjectives in expressing 
our appreciation of one who has done so much without these invalu- 
able handmaids of the mind. Yet the truer interest lies in the train- 
ing that has been imparted to the normally less skilful servants, and 
in the mastery that has thus been gained. It is this aspect of Helen 
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Keller’s story that gives it the significance of a psychological biog- 
raphy.* 


* The presentation of Miss Keller’s story as a biography has left no place 
for the tribute that every account thereof should pay, and pay liberally, to the 
skill and devotion of Miss Sullivan. It is difficult to say what would have be- 
come of Helen Keller under less wise and less able guidance. The deep appre- 
ciation of the problem to which she has devoted her life is shown in Miss Sulli- 
van’s contemporaneous letters. These letters form a most valuable portion of 
the volume. Free from theory or narrow devotion to any system, Miss Sulli- 
van’s pedagogic tact detected the essence of the situation, and her insight 
quickly discovered the ways and means for further progress. The educational 
success, as well as our knowledge of how it was obtained, is immeasurably 
indebted to the discerning insight of Miss Sullivan. 








DISCUSSION 


PROFESSOR PEARSON ON THE 
DISTRIBUTION OF FERTILITY. 
In a note concerning the question 

of the birth rate in the April number 

of the MonTHLy, you quote Professor 

Karl Pearson’s distributions of fertil- 

ity and also refer to his measurements 

of the resemblance between mother and 
daughter in fertility. The skewness of 
the distribution of fertility in the case 
of the Quaker families probably repre- 
sents no real condition, but is due to 
a statistical procedure, namely, to the 
combination in one distribution of 
groups of individuals of a number of 
different generations. As I show in an 
article in this number of the MoNnTHLY, 
the distribution of natural fertility in 
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any one decade is approximately nor- | 
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AND CORRESPONDENCE. 


Quaker -families, the families are of 
larger and larger size as we go back 
in time and that also the number of 
families examined is fewer and fewer 
as we go back in time, we must con- 
clude that even if the distribution were 
perfectly normal at any one period the 
total score would give just such skew- 
ness as he found. The abnormality of 
his distribution is thus a sign of the 
statistical mixture of species, not of 
any essential physiological character- 
istic. Of the Copenhagen records I 
can not speak assuredly as I do not 
know how the individuals were dis- 
tributed in time. The occurrence in 
Professor Pearson’s records of families 
of 13-22, higher that is than any that 
I have found in over 2,000 families of 
the last century, would seem to show 
that the beginning of the decadence of 
the American stock dates back beyond 
the nineteenth century. 

It is possible too that the resem- 
blance in fertility between mother and 
daughter which Professor Pearson has 
measured, and naturally enough at- 
tributed to heredity, may be really due 
to the necessary nearness in time of 
a mother and her daughter. If, for 
instance, in five generations fertility 





dropped steadily from 10 to 2, and we 
calculated a coefficient of filial correla- 
| tion for a group of mother-daughter 
pairs distributed throughout the five 


mal, there being no pronounced skew- | penerations, we should have a result 


ness save that due in late decades to} 


the undistributed zeros. But if I com- 
bine all my results from Middlebury 
College, using thus families of men 
born from 1780 to 1850, I get a curve, 
as shown in the diagram, like Professor 
Pearson’s in its pronounced positive 


skewness. If we suppose, as I am sure 


we must, that in Professor Pearson’s ' 


showing marked mother-daughter re- 
| semblance, although heredity, as meas- 
ured by the comparison of measures 
taken relatively to the average fertil- 
ity at the time the individual lived, 
might amount to nil. 
Epwarp L. THORNDIKE. 
TEACHERS COLLEGE, 
New YorK. 
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PHYSIOLOGICAL CHEMISTRY. 
Since the publication of the brief 


review in the August number of the | 


MonTHLy, the literature of this sub- 
ject has continued to receive important 
additions, which indicate the increasing 


influence of the chemical aspects of | 


biological study. The appreciation of 
this fact has given rise to the appear- 
ance of the Biochemisches Central- 
blatt,* under the editorial supervision 
of P. Ehrlich, E. Fischer, A. Kossel, O. 


Liebreich, F. Miiller, B. Proskauer, E. | 


Salkowski and N. Zuntz. These well- 
known names alone suffice to assure a 
future for the new journal, which is 
to report at brief intervals abstracts 
‘of chemical or biochemical investiga- 
tions having a bearing on the biolog- 
ical sciences and medicine in particu- 
lar. It is hoped in this way to enable 


the chemist, the physician and the gen- | 
| Professor v. 


eral biologist to obtain a brief survey 


of the entire domain of activity along | 
related chemical lines of work. The | 
few numbers of the Centralblatt al- | 
in addition, | Chemische 


ready at hand contain, 


SCIENTIFIC LITERATURE. 


LITERATURE. 


proposed to publish yearly two vol- 
umes, one of which is to be devoted to 
biochemistry, the other to biophysics 
and psychophysics. The entire field of 
physiology will thus be reviewed from 
time to time in the form of essays, 
more exhaustive, critical and suggest- 
ive than any mere compilation of ab- 
stracts could be. If one may judge by 
the character of the contributions to 
the first volume, it seems inevitable 
that the ‘ Ergebnisse’ will become an 
important work of reference; and it 
will serve, even better than most text- 
books, to keep the physiologist in touch 
with current progress in the study of 
the problems of biology. 

Maly’s ‘ Jahresbericht iiber die Fort- 
schritte der Thierchemie’ completes its 
thirty-first year under the editorship 
of Professor Andreasch and Dr. Spiro, 
the latter taking the place of the late 
Nencki. Dr. H. C. Jack- 
son, of New York, has been added to 
the list of contributors. 

Dr. O. v. Fiirth’s 
Physiologie 


‘ Vergleichende 
der niederen 


cursory reviews of the literature upon | Thiere * is one of the most valuable of 
restricted topics, e. g., the proteids, | the new books. The interest which the 


alimentary processes, etc., 
competent scientists. 

A more critical résumé is aimed at | 
in the ‘Ergebnisse der Physiologie,’ ¢ | 
the first volume of which has recently | 
appeared under the joint editorship of | 
Professor Leon Asher, of Berne, and | 
Dr. Karl Spiro, of Strasburg. 


written by | study of the lower forms has aroused 


lately has for the most part been con- 
fined to the more purely physical and 
| morphological features of animal life. 
| The chemical data accumulated during 
|many years and scattered through 
| various journals and monographs have 


With | now been collected by v. Fiirth into a 


the collaboration of a large number of | | series of chapters useful for reference 
many well-known physiologists, it is and helpful in suggesting opportuni- 


* Gebriider Borntriiger, Berlin, 1903. 
+ J. F. Bergmann, Wiesbaden, 1902. | 


ties for research. 
1903. 


* Gustav Fischer, Jena, 
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THE PROGRESS OF SCIENCE. 


WILLIAM HARKNESS. 

In the death of Professor William 
Harkness, U. S. N., America loses one 
of the group of scientific men who have 
given this country high rank in its con- 


|of the U. S. Naval Observatory and in 


arranging its equipment. He was born 
in Scotland in 1838, his father being a 
clergyman. He was educated at La- 
fayette College and Rochester Univer- 





WILLIAM HARKNESS. 


tributions to astronomy. While Hark- | sity and studied medicine in New York 
ness may not have made brilliant | City, being for a time surgeon during 


discoveries, he accomplished a large the civil war. He was appointed aid 
amount of painstaking work, and had | in the U. S. Naval Observatory in 1862, 


an important share in the expeditions | and his connection with this institution 























continued for thirty-seven years until 
his retirement with the rank of rear- 
admiral in 1899. Harkness served on 
the monitor Monadnock in its cruise 
through the Straits of Magellan, ma- 
king exhaustive observations on the 
behavior of compasses under the in- 
fluence of iron armor and also ter- 
restrial magnetic observations. ‘This 
work was published by the Smithsonian 
Institution in 1871. He observed the 
total solar eclipse of 1869 at Des 
Moines and of 1870 in Sicily. Soon 
thereafter he devoted himself to the 
arrangements for the transits of Venus 
in 1874 and in 1882. The former transit 
he observed in Tasmania, later spend- 
ing some years in reducing the observa- 
tions, in the course of which he in- 
vented the spherometer caliper. He 
observed the transit of Mercury in 
Texas in 1878 and the total solar 
eclipse in Wyoming in the same year, 
and devoted much time to editing and 
preparing the reports. Professor Hark- 
ness then carried out an important 
work in reducing the observations of 


the zones of stars observed by Gilliss | 
in Chili, and later prepared his work | 


on the solar parallax and its related | 
constants. From the publication of | 
that work in 1891 to his retirement he | 


was principally occupied with the new | 
building of the observatory, in devising | 


and mounting its instruments and in es- 
tablishing a system of routine observa- 
tions. Professor Harkness on his re- 
tirement expected to take oniy a few 


months’ rest, and then to continue his | 


scientific work at Washington, but he 
suffered from nervous prostration, and 
for the four years until his death he 
was scarcely able to leave his house. 


THE AMERICAN SOCIETY OF NAT- 
URALISTS. 


Brier reference has already been | 


made here to the meeting of the Amer- 
ican Society of Naturalists held at 
Washington in convocation week in | 
conjunction with the meeting of the 
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American Association for the Advance- 


‘ment of Science and other scientific 
societies. The annual discussion be- 
tore the society, the subject of which 
was ‘How can endowments be used 
most effectively for scientific research,’ 
has now been published. Professor 
Chamberlin, of the University of 


Chicago, who opened the discussion, 
spoke of the importance of endowing 
in connection with universities not 
only chairs and departments but also 
special schools and colleges of research. 
He said that instead of the colleges of 
the English universities,devoted mainly 
to personal education, the ideal uni- 
versity should be an association of col- 
leges of research for the benefit of 
mankind as a whole. He also held that 
we need independent institutions of 
research and endowments for the co- 
ordination of research. Professor 
Welch, of the Johns Hopkins Univer- 
sity, spoke with special reference to 
the Rockefeller Institute for Medical 
Research, describing what had been 
accomplished since its foundation two 
years ago, and foreshadowing the per- 
manent institution, the establishment 
of which has since been announced. 
Professor Boas, of Columbia Univer- 
| sity, spoke with special reference to 
publications, arguing that academies 
and other institutions should unite 
their publications, so that series for 
/each of the sciences might be estab- 
lished; the wasteful effects of competi 
tion and the exchange system of pub- 
lication would then be supplanted by 
series that would became self-support- 
|ing. Professor Wheeler, of the Uni- 
| versity of Texas, criticized the present 
system of fellowships, and argued that 
| fellows should be selected competent to 
| carry on research, that they should not 
be regarded as recipients of alms, or 
required to waste their time on routine 
work, or do work beyond their power 
or in a place unsuited to it. Professor 
MaeMillan, of the University of Min- 
_nesota, favored the multiplication of 
| institutions and agencies for research, 
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and said that there is some danger lest 
too great cooperation might lead to 
subordination. Professor Miinsterberg, 
of Harvard University, argued that the 
equipment for research in America is 
ample, the difficulty is in the lack of 
the right men. Americans are par- 
ticularly well suited to research work, 
but the ablest students tend to follow 
law or business, where the rewards 
are greater. Endowments can accom- 
plish the most by creating great pre- 
miums, as by establishing an ‘ over- 
university,’ where the masters of re- 
search chosen by their peers would be 
brought together for work transcend- 
ing the possibilities under existing con- 
ditions. The giving of subsidies to in- 
dividual men of science and to existing 
institutions is a system of charity that 
will in the end weaken research. 

The address of the president, Pro- 
fessor Cattell, of Columbia University, 
was on the natural history of men of 
science. He gave the following table, 
showing the number of American men 
of science and their distribution among 
the sciences by different agencies: 
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RACE SENESCENCE. 

THE article on ‘ The Decrease in the 
Size of American Families,’ contributed 
by Professor Thorndike to the present 
number of the MONTHLY, is one of the 
first attempts to solve by scientific 
methods a scientific problem of the 








first magnitude. Incidental remarks by 
persons high in authority have led to 
numerous newspaper comments, serious 
and otherwise, on the failure of col- 
lege graduates to reproduce themselves, 
and ‘race suicide’ has become a cur- ' 
rent term. The question of the de- 
creasing birth rate has, however, for 
some years been a subject of discussion 
by French economists, and it has been 
recognized that the conditions in New 
England are similar. Indeed, nearly 
every country shows a decreasing birth 
rate, though only France and New 
England have a native population that 
is actually decreasing, destined, if 
present conditions continue, to be ex- 
terminated. 
Attention has been attracted to the 
subject in France by economic condi- 
tions—the failure to maintain a popu- 
lation equal to that of Germany and 
Great Britain, the lack of young men 
for the army and the like—and eco- 
nomic and social causes have been as- 
signed for the small families. The chief 
cause is said to be the method of divi- 
ding property among the children. The 
French peasant is a landowner, and if 
his property is to be maintained in- 
tact, he must have but one son, and 
can not afford to give the necessary 
dot to more than one daughter. Other 
causes are also alleged—the increase of 
luxury, high taxation, the crowding 
into cities, immorality, alcoholism, ete. 
It is nearly always assumed that the 
families are small because the parents 
wish to have them small, and the 
remedies proposed, such as exemption 
from taxation or the payment of boun- 
ties in the case of larger families, are 
based on this supposition. But facts 
are lacking. For example, if volun- 
tary restraint due to the economic con- 
ditions usually alleged is the cause, and 
the French family wishes to have one 
son and not more, then when there is 
but a single child (as is the case in 
one fourth of all families), it would be 
more often a boy than a girl; the most 
common family of two would be a 








THE 


daughter and a younger son and the 
most common family of three would 
be two daughters and a younger son. 
Apparently no such statistics have been 
collected or even proposed. 

The alleged causes of the small fami- 
lies in France do not seem to obtain in 
New England. It is extremely improb- 
able that all parents should volun- 
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tarily limit the size of families; the | 


decreasing family must be in part due 
to physiological causes, which may be 
individual or racial. Individual causes 
may be late marriage, especially of 
women, school life and other unhy- 
gienic conditions, or an inhibition ex- 
erted by intellectual and other interests 
outside the family. 

Racial sterility is certainly possible. 
It seems to conflict with the prin- 
ciple of natural selection, as fertility 
might be supposed to have a high se- 
lective value. Natural selection, how- 
ever, can only select, it can not pro- 
duce variations. If size of head is 
more variable than size of pelvis and is 
equally important for survival, the in- 
creasing difficulties of childbearing are 
not inexplicable on the theory of nat- 
ural selection. If sterility increases, 
we must assume that the conditions 
of the environment have altered too 
rapidly for variation and natural selec- 
tion to keep pace with them. Indeed 
the existing conditions may be due in 
part to our interference with natural 
selection. 


part be responsible for the decreasing 
birth rate. When children who can 
not be born naturally or can not be 


The decreasing death rate | 
on which we pride ourselves may in| 





nursed survive, we may be producing | 


a sterile race. No statistics in regard 
to miscarriages are at hand, but there 


is good reason to believe that they in- 


crease as the number of children de- | 


creases. There is no positive proof of 
race senescence in man. On the con- 
trary we know that the Italians and 
the French Canadians have large fami- 
lies, though there is as much reason 
for them to suffer from racial exhaus- 
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tion as the inhabitants of France, and 
the Chinese seem to be in no danger of 
extermination. But we know that ani- 
mals bred for special traits tend to be- 
come infertile, and selection for our 
civilization may have the same re- 
sult. Physicists tell us that the earth 
may be uninhabitable in twenty mil- 
lion years; it may be uninhabited by 
man in twenty centuries. 


THE FIELD COLUMBIAN MUSEUM. 

Tue Field Columbian Museum, of 
Chicago, has now been in existence for 
ten years and has during this period 
made important progress. It was or- 
ganized in 1893 at the close of the ex- 
position, from which it received its 
building and some of its collections. 
The foliowing year the name ‘Field 
Columbian Museum’ was _ adopted, 
owing to the generous gifts made by 
Mr. Marshall Field. The building 
erected for temporary purposes is grad- 
ually falling to pieces, and it is said 
that Mr. Field will provide a new build- 
ing, which will surpass that of the 
American Museum of Natural History 
in New York City and the new building 
for the U. S. National Museum, for 
which congress has recently appro- 
priated three and a half million dol- 
lars. The report of the director of the 
Field Columbian Museum for last year 
describes important increases in the 
collections and improvements in their 
arrangement. The collections have been 
largely secured through sixteen ex- 
peditions sent to different parts of 
North America. Ethnology seems to 
have been specially favored, nine ex- 
peditions under the charge of Dr. 
George A. Dorsey and other members 
of the staff having made extensive col- 
lections in Oklahoma, New Mexico, 
Montana, California and Alaska. Two 
collections were also purchased, one 
of which contains fourteen hundred 
specimens from the Tlingits of Alaska. 
In the department of botany the her- 
barium has been augmented by over 
twenty thousand sheets, and the de- 
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partment of ornithology has been in- Much attention has been paid to the 
creased by fifteen hundred bird skins, cataloguing and exhibition of speci- 
obtained by Mr. Brenninger, largely in mens, some thirty thousand entries 
New Mexico, while numerous zoological having been made during the year, and 














VIRGINIA OR RED DEER IN WINTER. 











THE TRANSVAAL ZEBRA. 


specimens were obtained by Mr. Heller | some hundred thousand cards written. 
on the Pacific coast. Additions have The sum of $26,000 has been spent on 
also been made to the department of new cases, and many of the collections 
geology and in other directions. have been rearranged and new groups 
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have been mounted by the taxidermists. 
We reproduce illustrations of two of 
these groups prepared by Mr. Akeley. 
The museum has been fortunate in 
adding to its scientific staff Dr. S. W. 
Williston, the well-known paleontolo- 
gist, who shares his time between the 
museum and the University of Chicago. 
The attendance during the year a 
262,576, a daily average of 719. This | 
is an increase in attendance over the | 
preceding year of 14,000, including | 
2,000, in paid admissions. The museum 
also conducted series of well attended 
lecture courses and published seven | 
additions to its scientific series. 


THE TREATMENT OF TYPHOID 
FEVER. 

Tue London Times gives an account 

of a paper by Dr. Macfadyen, of the 


| poison 


gl! 


poison without any living bacteria 
escaped death only when previously 
treated with the protective blood serum 
of an animal which had gone through 
the immunizing process. Therefore the 
blood serum in question is a prophylac- 
tic for typhoid fever (at least, among 
the inferior animals). But further ex- 
periments were made by injecting lethal 
doses of the poison or of the living 
bacteria, and subsequently injecting the 
protective serum after half the time 
required for the toxic dose to kill the 
animal had been allowed to elapse. In 
these cases the antidote overtook the 
and the 


animals recovered. 


| Therefore the serum is curative of ty- 


phoid fever when already established, 
as well as protective against typhoid 
infection. It is thus demonstrated 
that by the careful inoculation of an 


Jenner Institute, communicated on | animal with the juices of the dead bac- 
March 12 by Lord Lister to the Royal | teria, its blood serum can, in the case 
Society, which as the writer says is of | of typhoid fever, be endowed with the 
peculiar interest to the public because | antidotal properties hitherto developed, 
it promises an efficient prophylactic |#s in the case of diphtheria, only by 
and curative treatment for typhoid | inoculation with the living bacteria. It 
fever. That dreaded disease is known | is reasonable to suppose that what 
to depend upon the growth and prop- | holds good in the case of one patho- 
agation within the human body of the | genic bacterium will also hold good 
typhoid bacillus. Dr. Macfadyen has | in the case of others. But hypothesis, 
found that by crushing the microscopic | however reasonable, must be verified 
cells of that bacillus, in a manner to be | by experiment, and the work of ex- 
presently explained, the intracellular | tracting and investigating the juices of 
juices can be obtained apart from the other bacteria is now being carried on 
living organism, and that these juices | at the Jenner Institute. Should it turn 
are highly toxic. By injecting them in | out, as may be expected, that bacterial 
small and repeated doses into a living | juices in general react upon the ani- 


animal its blood serum is rendered | 
powerfully antitoxic and bactericidal. | 
That is to say, it becomes an antidote 
alike to the living typhoid bacteria and | 
to the poison which may be extracted | 
from them. Animals dosed with the pro- 
tective serum and subsequently treated 
with lethal doses of typhoid bacteria 
were found to enjoy immunity from 


mal organism in the same way as the 
living bacteria which produce them, the 
fact can not but have a profound in- 
fluence upon medical speculation and 
practise. 

The practical advantages of the dis- 
covery are great. When, in order to 
obtain a protective serum, an animal 
is inoculated with living pathogenic 





typhoid fever, while others exposed to 
the same infection without the previous 
protective treatment died of the dis- 
ease. In the same way animals re- 
ceiving injections of the intracellular 


bacteria, the result is always quanti- 
tatively uncertain. The seed may fall 
upon a highly receptive and fertile 
soil, and may develop effects of unex- 
pected violence, or it may fall upon 
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an unusually sterile soil and fail to pro- | mechanical release in the fact that at 
duce the expected results. In other the temperature of liquid air all chem- 
words, we can not tell what will be the ical activities are in abeyance. The 
output of bacterial poison from a given mechanical disintegration of these 
dose of living bacteria. But the bac- microscopical cells at the temperature 
terial poison itself, when isolated from of liquid air is not so simple a matter 
the living bacteria, is a definite patho- as it may seem. For its explanation 
genic agent, which we can measure, | the biologist must again apply to the 
dilute, and test like any other potent | physicist who has furnished him with 
drug. Those who know that bacteria | this new and potent implement. 
are so minute as to be invisible except | 
under high microscopic powers will| THE BRITISH ANTARCTIC EXPE- 
naturally ask by what unimaginable DITION. 
accuracy of grinding they can be broken | Revrer’s Acency has cabled informa- 
up so as to release their intracellular | tion from New Zealand reporting that 
toxins. The answer shows once more | the Morning, relief vessel to the British 
how close is the dependence of ad-| Antarctic exploration ship Discovery, 
vance in one department of research | arrived at Lyttelton on March 25. She 
upon discovery in another department | reports finding the Discovery on Janu- 
apparently quite unrelated, and how | ary 23 in MacMurdo Bay (Victoria 
impossible it is to foretell in what | Land). 
ways abstract inquiry may bear upon| (Commander Scott, of the Discovery, 
the most important practical problems. | supplies the following report of the 
These infinitesimal organisms are | voyage up to the meeting with the 
crushed in liquid air, which is at once Morning. The Discovery entered the 
an absolutely neutral fluid and one | ice pack on January 2 or 3 in latitude 
giving the exceedingly low temperature | 67° south. Cape Adare was reached 
essential for success. Thus an impor- ‘on January 9, but from there a heavy 
tant step in the treatment of disease | gale and ice delayed the expedition, 
becomes possible through the previous) .4:., did not reach Wood Bay till 
success of efforts to reduce the most January 18. A landing was effected 
refractory gases to the liquid condition. | = Ge Sh in os Gti tebe 
The intense cold of liquid sir has no ef-| <ituated in latitude 76°30’ south. A 
fect upon the vitality of bacteria. After | 
the most prolonged immersion they | 
ie ligs ae oe sapenneee | The Discovery then proceeded along the 
Wight G8 chen an Thay ase agen pases | Barrier, within a few cables’ length 
in normal conditions. Butwhenfrozen| . ’ ; ae ibe 
eee : |}examining the edge and making re- 
hard in liquid air these almost incon- | ; . “s 
: . _| peated soundings. In longitude 165° 
ceivably minute cells are cempletely | ” 
broken up by trituration. The com- | ; 
pletely triturated mass may be placed | trended northwards. Sounding here 
in the proper medium and raised to the showed that the Discovery was in shal- 
proper temperature, but there is no low water. From the edge of the Bar- 
sign of bacterial growth. The poison- | rier high snow slopes rose to an exten- 
ous juices, however, remain and pos-| sive, heavily glaciated land, with 
sess, as has just been demonstrated, | occasional bare precipitous peaks. The 
the same toxic properties as when they | expedition followed the coast line as 
are directly elaborated inside the hu-| far as latitude 76°, longitude 152° 30’. 
man body by the living bacteria. We | The heavy pack formation of the young 
have, in fact, the best guarantee that | ice caused the expedition to seek winter 
happened beyond their ' quarters in Victoria Land. 


record of the voyage was deposited at 
Cape Crozier on the twenty-second. 


the Barrier altered its character and 





nothing has 




















On February 3, the Discovery entered 
an inlet in the Barrier in longitude 
174°. A balloon was sent up, and a 
sledge party examined the land as far 
as latitude 78°50’. Near Mounts 
Erebus and Terror, at the southern ex- 
tremity of an island, excellent winter 
quarters were found. The expedition 
next observed the coast of Victoria 
Land, extending as far as a conspicu- 
ous cape in latitude 78° 50’. It was 
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The ice barrier is presumably afloat. 
It continues horizontal, and is slowly 
fed from the land ice. Mountains ten 
or twelve thousand feet high were seen 
in latitude 82° south, the coast line 
continuing at least as far as 83° 20’ 
nearly due south. A party ascending 


| a glacier on the mainland found a new 


range of mountains. At a height of 
9,000 feet a level plain was reached 
unbroken to the west as far as the 


found that mountains do not exist | horizon. The scientific work of the 
here, and the statement that they | expedition includes a rich collection of 
were to be found is clearly a matter marine fauna, of which a large propor- 


for explanation. Huts for living and | 


tion are new species. Sea and mag- 


for making magnetic observations were netic observations were taken, as well 


erected, and the expedition prepared 
for wintering. The weather was bois- 
terous, but a reconnaissance of sledge 
parties was sent out, during which the 
seaman Vince lost his life, the remain- 
der of the party narrowly escaping a 
similar fate. The ship was frozen in 
on March 24. The expedition passed 
a comfortable winter in well. sheltered 
‘quarters. The lowest recorded tem- 
perature was 62° below zero. The 
sledging commenced on September 2, 
parties being sent out in all directions. 
Lieutenant Royds, Mr. Skelton, and 
party successfully established a record 
in an expedition to Mount Terror, 
traveling over the Barrier under severe 
sleighing conditions, with a tempera- 
ture of 58° below zero. 

Commander Scott, Dr. Wilson and 
Lieutenant Shackleton traveled 94 
miles to the south, reaching land in 
latitude 80°17’ south, longitude 163° 
west, and establishing a world’s record 
for the furthest point south. The 
journey was accomplished in most try- 
ing conditions. The dogs all died, and 
the three men had to drag the sledges 
back to the ship. Lieutenant Shackle- 
ton almost died from exposure, but is 
now quite recovered. The party found 
that ranges of high mountains continue 
through Victoria Land. At the merid- 
ian of 160° foothills much resembling 
the Admiralty Range were discovered. 





as seismographic records and pendu- 
lum observations. A large collection 
of skins and skeletons of southern 
seals and seabirds has been made, A 
number of excellent photographs have 
been taken, and careful meteorological 
observations were secured. Extensive 
quartz and grit accumulations were 
found horizontally bedded in volcanic 
rocks. Lava flows were found in 
the frequently recurring plutonic rock 
which forms the basement of the moun- 
tains. Before the arrival of the Morn- 
ing the Discovery had experienced some 
privation, as part of the supplies had 
gone bad. This accounted for the 
death of all the dogs. She has, how- 
ever, revictualled from the Morning, 
and the explorers are now in a position 
to spend a comfortable winter. 


THE NEW YORK FOREST AND 
GAME COMMISSION. 

Tue eighth annual report of the 
Forest, Fish and Game Commission 
of New York state, recently submitted 
to the legislature, shows that com- 
mendable work has been accomplished 
during the past year. At the begin- 
ning of the year the Adirondack re- 
serve contained 1,325,851 acres and the 
Catskill reserve 82,330 acres, and to 
these were added 28,505 acres last year. 
In the Adirondack Park there are also 
about 700,000 acres of private reserves 
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and over 1,300,000 acres owned by in- 
dividuals or companies. Of these lands 
about 1,000,000 acres are forest, about 
700,000 acres lumbered, 48,000 waste, 
43,000 burned, 48,000 denuded, 22,000 
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obtained from the nurseries of the 
State College of Forestry. [Ilustra- 
tions are given showing the state of 
the land before reforestation. The 
total expenses were $2,500 or less than 








PLANTING ON OLD BEAVER MEADOW NEAR LAKE CLEAR JUNCTION. 


wild meadows, 100,000 improved and 
125,000 water. During the last year 
reforestation was undertaken on a 
tract of 700 acres, the seedlings being 





one half a cent a plant. Owing to the 
organization of fire wardens, the loss 
from forest fires is greatly decreasing. 
It amounted last year only to $9,000, 

















whereas in the neighboring state of 
New Jersey it was $168,000 and for 
the United States some twenty-five 
million dollars. It is estimated that 
nearly 200,000 people visited the Adi- 
rondack region last year for recreation 
and health. 

A report is made on chestnut groves 
and orchards, which is not, however, 
very favorable to this industry. It ap- 
pears that orchards in Pennsylvania 
have not been very successful, though 
groves of chestnut trees on waste 
mountain land may yield profitable 


results. A few elk and moose have} 


been placed in the reserves, and it is 


believed that these animals will thrive. | 


Pheasants have been distributed as 
usual and a large number of fish fry 
with some adults. An account is given 
of the shell fish industry. A hygienic 
examination has been made showing 
that the beds in Long Island Sound 
are removed from any possible con- 
tamination by sewage or otherwise. 


SCIENTIFIC ITEMS. 


Proressor Henry BARKER HI, di- 
rector of the Chemical Laboratory of 
Harvard Uollege, died on April 6, in 
his fifty-fourth year. We regret also 
to record the death of Rear-Admiral 
George E. Belknap, retired, who, in ad- 
dition to eminent services in the navy, 
was in charge of important hydro- 
graphic work and was at one time 
superintendent of the Naval Observa- 
tory; of Dr. Julius Victor Carus, asso- 
ciate professor of comparative zoology 


at Leipzig; of Dr. Franz Studnicka, | 


professor of mathematics at Prague; 
of Dr. Laborde, an eminent French 


physician; and of Professor J. G. Wi- | 


borgh, of the Stockhoim School of 
Mines, an authority on the metallurgy 
of iron. 


Dr. Ropert Kocn has been elected 
foreign associate of the Paris Academy 
of Sciences, in succession to Rudolf 
Virchow. Dr. Koch received twenty- 
six votes, Dr. Alexander Agassiz eight- 
een votes, Dr. S. P. Langley six votes 
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|}and Professor van der Waals, of Am- 
| sterdam, one vote.—The Institute of 


France has awarded to Dr. Emile Roux, 
the subdirector of the Pasteur Insti- 
tute, the prize of $20,000, founded by 
M. Daniel Osiris, for the person that 
the institute considered the most 
| worthy to be thus rewarded. Dr. Roux 
will give the money to the Pasteur 
| Institute.—A committee has _ been 
|formed in Paris with M. H. Moissan 
as chairman to strike a medal in honor 
‘of the late M. P. P. Dehérain, formerly 
professor of plant physiology in the 
University of Paris.—Mr. Joseph Lar- 
| mor, fellow of St. John’s College, Cam- 
bridge University, has been elected Lu- 
casian professor of mathematics in 
| succession to the late Sir George Ga- 
briel Stokes.—The subject of the Silli- 
|man lectures to be given at Yale Uni- 
versity by Professor J. J. Thomson, of 
Cambridge University, will be ‘ Present 
Development of Our Ideas of Elec- 
tricity.’ The lectures, eight in number, 
will begin May 14. 


PRESIDENT ROOSEVELT has appointed 
the following as a commission to re- 
| port to him on the organization, needs, 
and present condition of government 
work, with a view to including under 
the Department of Commerce bureaus 
not assigned to that department by 
congress: Charles D. Walcott, Depart- 
ment of the Interior; Brigadier-Gen- 
eral William Crozier, War Department; 
Rear-Admiral Francis T. Bowles, Navy 
Department; Gifford Pinchot, Depart- 
ment of Agriculture; James R. Gar- 
| field, Department of Commerce and 

Labor.—Recently the President asked 
the Commissioner of Fish and Fisheries 
to have made a comprehensive and 
thorough investigation of the salmon 
fisheries of Alaska, and for this pur- 
pose Commissioner Bowers has ap- 
pointed a special Alaska Salmon Com- 
mission consisting of the following: 
President David Starr Jordan, of Stan- 
ford University, executive head; Dr. 
Barton Warren Evermann, ichthyolo- 
gist of the U. 8S. Fish Commission; 
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Lieutenant Franklin Swift, U. S. N., 
commanding officer of the Albatross; 
Cloudsley Rutter, naturalist of the 
Albatross; A. B. Alexander, fishery 
expert of the Albatross; and J. Nelson 
Wisner, superintendent of fish cultural 
stations of the U. S. Fish Commission. 


THE council of the British Associa- 
tion for the Advancement of, Science 
has nominated the Right Hon. Arthur 
James Balfour to the office of president 
for the Cambridge meeting in 1904. 
They further agreed to recommend to 
the association the acceptance of the 
invitation to South Africa for the year 
1905. 


Tue American Philosophical Society 
held at Philadelphia a general meeting 
on April 2, 3 and 4. Numerous papers 
were presented, including an address 
on the early work of the society by 
Dr. Edgar F. Smith, the president, and 
one on ‘ The Carnegie Institution dur- 
ing the first year of its development,’ 
by President Daniel C. Gilman. The 
sessions were held in the hall of the 
society. Luncheon was served to mem- 
bers on each day; there was a reception 
to members and ladies accompanying 
them on Thursday evening, and visit- 
ing members were the guests of resi- 
dent members at dinner on Friday 
evening.—The annual stated session of 
the National Academy of Sciences be- 
gan at Washington on April 21.—The 
spring meeting of the council of the 
American Association for the Advance- 
ment of Science was held at Washing- 
ton on April 23. 


THE administrative board appointed 
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to organize and conduct the interna- 
tional congresses to be held in connec- 
tion with the World’s Fair in St. Louis 
in 1904, met on March 11 at the New 
York offices of the exhibition. There 
were present President Butler, of 
Columbia University, chairman; Presi- 
dent Harper, University of Chicago; 
| President Jesse, University of Mis- 
souri; Dr. Herbert Putnam, Librarian 
|of Congress, and Frederick W. Holls, 
member of The Hague Tribunal. The 
board met to consider the report of 
the committee on the Congress of Arts 
and Science, which had been in session 
the two preceding days. The members 
of the committee met with the board. 
They are: Professor Simon Newcomb, 
Washington, chairman; Professor Hugo 
Miinsterberg, Harvard University, and 
Professor Albion W. Small, University 
of Chicago. Mr. Howard J. Rogers, 
director of congresses, was also pres- 
ent. There is to be a ‘Congress of 
Arts and Science,’ with 128 sections. 
The board adjourned to meet in St. 
Louis on April 29.—The Swedish gov- 
ernment has appropriated $20,000 for 
the publication of the scientific results 
|of Dr. Sven Hedin’s journey through 
| central Asia. The work will comprise 
|an atlas of two large volumes, while a 
| third volume will contain Dr. Hedin’s 
| report on the geography of the country. 
| Further volumes will be devoted to the 
meteorological observations, the astro- 
nomical observations, the geological, 
botanical and zoological collections, 
and the Chinese manuscripts and in- 
scriptions. The work will be published 
in the Knglish language. 











